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PKEFACE 

1 CAN no longer conceal from myseli^nor from my readers that the 
St/sfcm of Mi'dicinc will not he contained within the five volumes 
at first proj^osed , one additional volume at least will be required. 
The relative lengtlis of the articles accord on the whole with the 
estimates^ the absolute length of the series of articles will exceed the 
estimaiV. 

'i'liat 111 length this work would exceed the Sij-dem of licynolds I 
was well a^vare ; the advances of our knowledge since the date ot 
pul)lication of that work has heeii enormous : nevertheless 1 hoped 
that the greater imniher of pages in each volume, and the consigii- 
ineiit of some matter to the of Oijncccoloyy, would have en- 

abled me to com])lete the work in five volumes. 

Our readers will not accuse us of diffuseness ; there are few 
articles in which I have not ventured to take some liberties with 
my kyji^H^intributors, and to compress the matter as far as T might 
without loss. Indeed a gentle remonstrance, that this restraint has 
been carried quite far enough, has made itself heard here and there 
among our readers ; it has been hinted, indeed, that one oif two of' 
the articles *arp a little too summary. 

h'or the volume of new work on Infectious Diseases I was pre- 
pared;# but T did not realise, nor can I deplore, the increase oV our 
knowledge from almost every point of view ; esjiecially in respect 
of thosuj scientific aspects of medicine ^vhich it has been my ambition 
in tliis wor]i especially to set forth. 
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The justification of “ specialism ” in medicine is that by degrees 
the detail of it finds its way into common knowledge and skill, and 
is integrated in our Systems. Thus, for example, I ha-’^c endeavoured 
in this volume to bring the diseases of the nose and throat into line 
with other parts of the general jnactice of medicine ; but this means 
more and inon liberal gifts of space. The study of tlic diseases of 
the nervous system, including the insanities, is advancing, likewise, 
from tlie remoteness of specialism ” into the broad way of general 
practice. A concise and lucid writer on these subjects, with whom 
I had agreed upon a certain space as sufficient for the chapter which 
he has undertaken, found, when he had collected and sifted all his 
materials, that no less than twice the space accorded to him is 
required. Now if many contributors find that their articles must 
transgress their confines by no more than a sixth or a fifth the 
volumes grow apace. 

it has been and still is the purpose of the editor and of the 
publishers to produce a System of Medicine which shall be within 
the means of every practitioner ; to this end much dialectical and 
historical matter has been rejected, and although, in order to main- 
tain its authority, the work will exceed the limits at first assigned 
to it, they believe, nevertheless, that their purpose will be fulfilled. 

As in previous volumes I have to express my cordial thanks for 
much kind assistance. 1 have had the advantage of Dr. Eollcston’s 
co-operation as before ; and I have also thankfully to acknowledge 
my obligations to Sir Felix Semon, who undertook the arrangement 
of the sections on Diseases of the Nose, Pharynx, and Larynx. 

THL EDITOR. 


Q'.mbridge, July 1897. 
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ANATOMY OF THE LIVER 

Topographical Anatomy. — The liver is the* largest gland in the body, 
and the largest of all the abdominal organs. It occupies the right hypo 
chondrium and the epigastric regioi^, and frequently extends also int( 
the left hypochondriuni. 

Its anatomical relations arc both numerous and importfint. 

Above it is in relation to the diaphragm, filling up its vault, and, through 
the diaphragm, to the lungs and heart. 

Below it is in immediate relation to the stomach, the first part of 
the duodenum, and the transverse colon with its hepatic flexure ; and, 
more posteriorly, to the siqn’arenal capsule and the head of the right 
kidney. The narrow edge of the left lobe overlaj^s and hides the lesser 
curvature of the stomach with its pyloric and cardiac orifices ; a relation 
maintained irrespective of the degree of distension of stomach. 

In front the greater part of it is covered by the diaphitigm and the 
lower margin of the right lung protected by the costal cartilages and 
low^r ribs (5th to the 9th) ; and it only comes into immediate relation 
with the abdominal walls over a small area occupying the subcostal 
aTigle. 

LaterolUf on the right side it is protected by the lower ribs (7th to 
1 1th inclusive) ; on the left it tails off over the stomach, and may extend 
into the left hypochondrium and come into relation with the spleen. 

Its iqqwr border is much curved, rising from the lower end of the 
sternunv/hgfee of the xiphoid cartilage) in the middle line to the upper 
border of the 5th rib in the mammary line, and then falling to the upper 
border of the 7th rib in the mid axillary line, of the 9th rib in the 
scapular line, and of the 11th rib in the dorsal line. 

Its lower bonier corresponds on the right side in the mammary^ine with* 
the lower qfige of the costal arch, and stretches obliquely across the 
epigastrium in* the region of the pit of the stomach at a somewhat 
varying level (7th to 8th costal cartilages), about midAvay between 
the umbilicus and xiphoid notch. 

Rel&ions on percussion. — The liver being tor the most part^in 
contact with organs containing air, — the lungs above 8nd the stomach 
and colon below, — its boundaries can bo more easily determined by per- 
cussion than is the case with any otheP organ in the abdomen. The 
only solid organ besides the kidney with which it is in close relation 
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— separated, however, , the diaphragm — is the heart with its 
pericardium. In the middle line up to the left, therefore, its upper 
limits cannot be determined by percussion. On the right side, 
w-here it is in relation to the right lung, they are easily determined. 
The upper line of liver dulness is curved, being found in the mammary 
line at the upper border of the 5th rib ; in the mid axillary line 
two interspaces lower — namely, at the upper border of the 7th rib, in 
the scapular line at the 9th rib, and behind at the 11th rib. The dulness 
at these points is, however, not absolute, the lower edge of the Cungs, 
especially in front, intervening between the liver and the chest wall for a 
varying distance, according to the degree of expansion of the lung. 
During quiet breathing the upper limit of absolute dulness in the 
mammary line is found about an interspace lower ; namely, the upper 
border of the 6th rib. By forced inspiration the lung can be made to 
descend an interspace ; namely, to the upper border of the 7th rib. 

The lower edge of the liver is in relation throughout to air-containing 
organs, but its exact delimitation by percussion is rendered somewhat 
difficult by the circumstiincc that the relations obtaining at the upper 
border are here reversed. At the upper border the visceral mass is 
constituted by the solid liver, which is only slightly overlapped by a thin 
margin of resonant lung substiince. At the lower border the visceral mass 
— stomach and transverse colon — is resonant, while the edge of the liver 
is for the most part thin and overlapping. This applies esj)ecially to that 
portion of the right and left lobes which comes into immediate contact 
with the abdominal wall. It overlies the stomach, and the dulness due 
to it is liable to be modified by the resonant note of the stomach 
subjacent to it. 

In expiration and quiet breathing the lower limit of the hepatic 
dulness in the middle line is found about an inch below the xiphoid 
cartilage ; the hepatic dulness at this point occupying the upper third of 
a line between the xiphoid cartilage and the navel. During deep 
breathing it descends an inch or an inch and a half, or even more ; so that 
the dulness occupies approximately the upper two-thirds of the same line. 

On the right side the lower limit of dulness is found, during quiet 
breathing, in the mammary line about the edge of the costal arch, half 
an inch above or below. From this it extends to the left somewhat 
obliquely upwards across the subcostal angle, from about the 9 th costal 
cartilage on the right side to the 7th costal cartilage on the left. In the 
right axillary line it corresponds to the 10th intercostal ^pace ; in the 
right scapular line to the 12th rib, where, however, it beaomes difficult to 
distinguish it from the dulness of the kidney. 

y/^ithin the above limits the position of the liver is not fixed, but is 
rajich influenced on Ulie one hand by the respiratory movements of the 
diaphragm, and* on the other by the degree of distension of the other ab- 
dom'inal organs. 

The foregoing boundaries £lnd limits apply to the liver duriiig expira- 
tion or quiet breathing. 
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During deep inspiration the liver is lowered an appreciable distance — 
according to Sibson as much as two inches, according to Murchison only 
half an inch. On the right side its lower edge descends an inch or more 
below the edge of the costal margin, while its left lobe descends as low as 
the upper two-thirds of the line between the navel and the tip of the 
xiphoid cartilage. As pointed out by Sibson, this greater prominence 
df the liver during inspiration is duo not solely to the descent of the 
diaphragm, which pushes the liver downwards and slightly forwards, but 
also fri part to the elevation and rotation outwards of the lower ribs and 
costal cartilages. In relation to the ribs the descent of the liver is thus 
greater than its actual descent in the abdomen. It is probable, also, that 
the lowering of the liver during forced insjtiratory movements would be 
still greater bulr for the fact that th# liver itself is compressible, and 
becomes somewhat flattened out from side to side by the force of the 
diaphragm, its blood being forced freely out of its hepatic veins into the 
right auricle. 

The dulncss over the right lobe is even more affected by forced 
inspiratory movements than over the left, being thrust downwards by 
the contraction of the right half of the diaphragm a distance of two 
inches or more below the costal margin. 

The above delimitations apply to the adult healthy liver. It remains 
to be noted that in the new-born child, and in early infancy, the liver is 
relatively much larger than in the adult. At birth it occupies nearly 
one-half of the abdominal cavity. Below, the right lobe extends nearly 
to the iliac crest. Moreover, the left lobe is relatively much larger than 
in the adult, and extends across into the left hypochondrium, coming 
into contact with the abdominal wall and the spleen. 

Nerve -supply. — The liver receives its nervous supply from the left 
pncumogastric nerve and the solar plexus of the sympathetic, both sets of 
branches entering through the portal fissure. Its nervous supply is thus 
the same as that of the stomach and intestines. The sympathetic branches 
accompany the hepatic artery ; some also accompany the portal vein. 
Within the liver the nerves are distributed to the walls of the blood- 
vessels^? nik biliary ducts, and pass also between the hepatic cells of the 
lobule, following the course of the bile canaliculi ; they probably end in a 
fine network which ramifies between and over the liver -cells, as has been 
shown by Korolkow to be the case in animals. 

The Bile - ducts take origin in minute canaliculi — intercellulaj’ 
passages — ^Jying between and around the individual cells. A liver-cell 
is always interposed between canaliculus and capillary vessel. These 
canaliculi appear to be without any definite walls, and to have rather 
the character of intercellular channels. If they have walls, tb^e are 
not difitinguishable from the walls of the liver-calls between which they 
run. They form a network around the individual Ifver-cell, ivhich is 
much finer and closer than that of the capillary network. • 

The most recent observations (Pflilger and Kupfer) seem to demon- 
strate even a closer relationship between the liver-cells and the canaliculi. 
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for they show the existence of vacuoles within the liver -cell communi- 
cating by minute channels with the adjacent canaliculi. 

Blood-supply. — The blood-supply of the liver is of a peculiarly rich 
character, being a double one ; it flows partly through the portal vein, 
partly through the hepatic artery. Both these vessels enter the liver 
through its transverse fissure, and along with the biliary ducts their 
branches occupy the portal canals throughout the liver. ” 

The branches of the portal vein ramify between the lobules (inter- 
lobular) and end in a capillary network within the lobule itself. \Wthiri 
the portal canals the branches of the portal vein receive small veins 
returning the blood distributed by the hepatic artery. 

The hepatic artery is dii^tributed (a) to the walls of the ductSL and 
vessels and the surrounding connective tissue of the portal canals ; 
(b) to the capsule of the liver ; and (c) it finally breaks up between the 
lobules, supplying blood to the walls of the interlobular blood-vessels and 
the bile-ducts. Whether it transmits any blood directly to the lobule 
seems to be doubtful. 

Within the lobule the capillary network is of the closest description, 
the capillaries being separated from one another by intervals commonly 
not larger than the diameter of two liver-cells. In the centre of each 
lobule the blood is collected into the central (intralohnkir) branches of the 
hepatic vein, which in turn collect and form larger branches (sublobular) ; 
these in turn merge into the large venous trunks of the hepatic vein, 
which finally opens into the inferior vena cava. Throughout their course 
the branches of the hepatic vein are distinguished by the thinness of 
their walls. 


FUNCTIONS OF THE LIVER AND THEIR DISORDERS 

Functions and the Disorders connected with them, 
i. Assimilative. (Glycogenetic, Proteolytic.) 

11. Excretory. 

Water. 

{h) Bile Pigments. 

(c) Bile Salts. 

{d) Choiesteiin (Cholelithiasis). 

(c) Drugs and Poisons (Jaundice and Biliousness), 
iii. Digestive. 

Introduction. — Probably no organ of the body discharges functions at 
one ap/1 the same time so many, varied, and complex as the liver. It is 
at once a digestive orgain, an important organ of excretion, and the chief 
assimilative organ®in the body. 

Its. digestive and excretory functions are carried out through the agency 
^ of its secretion — the bile. Thetnpart played by this fluid in digestion is 
an extremely small one. It has no action on proteids or carbohydrates ; 
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its only action is on fats, Avhich*it emulsifies and thereby facilitates their 
absorption. 

On the other hand, as an organ of excretion the functions of the liver 
are of the highest importance. This excretory function is among the 
first to be called into requisition. Bile is formed as early as the third 
month of intra-utcrine life, long before any necessity has arisen for 
digestive functions. The liver may be described as the excretory organ 
of the portal circulation, discharging the functions in relation to that 
circullition that the kidneys do in relation to the general circulation. 

Its appearance in the animal scale is contemporaneous with the 
appearance of haemoglobin in the body juices \ and one of its chief 
functians throughout life, as it is one of its earliest, is to remove effete 
haemoglobin from»thc body. • 

But its excretory functions are by no means confined to the pigments 
formed from haemoglobin ; they exteifd to the other products of pioteid 
metabolism, some, like the bile acids, formed in the liver itself, others 
<lcrived from the portal blood. Thus a large number of medicinal 
substances arc excreted in the bile ; while with regard to others not 
so excreted the liver exercises a function eciually useful and effective, 
namely, that of destroying or modifying them. This function of the 
liver is probably of the utmost importance in protecting the body against 
a series of crude and more or less poisonous products formed during 
the process of digestion. 

It is, however, in respect of nutrition that its functions fire most 
varied mid complex, and unfortunately still the most obscure. The 
liver elaborates and modifies nearly every product of digestion conveyed 
to jt in the portal blood, acting not only on the primary products, 
such as peptones and sugar, but also on secondary products of amido- 
acid or aromatic nature, like leucin and ty rosin, or of basic nature, 
like lysine, lysatinine and ammonia, transforming them into urea, and 
possibly, in the case of the amido-acids, building them up again into 
more complex bodies. 

The sum-total of this activity is evidenced by certain definite changes, 
among ;\yhi*h the most notable are, first, the appearance of glycogen 
— followed later by its disappearance, the formation and excretion of bile 
acids in the bile, and the formation of urea. 

It is convenient to speak of these as so many several processes ; but 
it is important to bear in mind that they are probably all carried out ii^ 
close connection with each other. At any rate, this is so in health. 
There is nevartheless a certain independence among the processes. 
Thus the formation of bile pigments and of bile acids, the two specific 
constituents of the bile, do not always go hand in hand, as was fc^gnerly 
thought. The bile pigments may be greatly increased (thus representing 
activity of the liver-cell in breaking up hfemoglobin) without any inclose 
of bile acids (products of proteid metabolism). Indeed, the latter may 
be at tfte same time greatly diminishedi As will afterwards be seen, 
this result is characteristic of most of the poisons that destroy the 
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blood. ^ They supply an increased amount of haemoglobin to the liver 
wherewith to form bile pigments ; but they appear rather to interfere 
with the general proteid metabolism on which the formation of bile acids 
depends. 

The above summary of the various processes in the liver-cell may in- ■ 
dicate in how many and various directions this element is open to 
functional disturbance which must affect the character of the blood and, 
indeed, nutrition generally. 

The manner in which the liver-cell disposes of the products *^f its 
activity also calls for notice. While some of them return to the blood, others 
it no less invariably excretes into the bile, a fluid which is excreted at a 
low pressure along a long syjftem of narrow passages, the lining epithelium 
of which is also excretory. j » 

Both as regards the complexity of its processes, and the manner in 
which it gets rid of the products of its action, it is thus easily conceivable 
that disturbance of function may affect the bodily nutrition and health in 
many ways. To what extent it does so it is impossible within the 
limits of this article adequately to discuss. But some reference to the 
subject is necessary before entering on any consideration of disease of 
the liver, seeing that functional disorders of this organ bulk so largely 
in the minds of many persons as prominent factors in the causation of 
many diseases. 

Three stages in our views of this matter may be distinguished. 

For many centuries the liver was regarded as the chief organ of the 
vegetative processes within the body — the seat of sanguification «and the 
centre of animal heat. 

At a later period this view gave place to another, less general in 
character, which held sway during a period of two centuries. The chief 
function of the liver was held to be the secretion of bile, and all its 
disorders were discussed in relation to this function under the three heads 
of (a) diminished secretion, (h) increased secretion, (c) morbid secretion, 
that is, the secretion of morbid bile. 

It is only with the information supplied by the researches of the 
present century, notably since the epoch-making discover}^ by Claude 
Bernard of its glycogenetic functions, that more extended and com- 
prehensive views have been possible regarding other relations of 
functional disorder of the liver in disease. To no one are we more 
^ indebted^ for this result than to Murchison. In his well-known 
Croonian Lectures (1874) the first systematic attempt was made to give 
precision to the vague and indefinite views held on the « subject, and to 
show that functional disorder of the liver may extend into other spheres 
and ^ect processes no less important to the organism than that of bile 
setjretion — such proc^ses, for example, as glycogenesis, the de^ructive 
metam^orphosis o^ albuminoid matter generally, the formation of urea, and 
othei** nitrogenous products. 

Murchison’s views. — The classification Murchison proposed'^for such 
disorders was the following : — 
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a. Abnormal nutrition . — Both corpulence and emaciation may be the 
results of functional disorder, depending possibly on deficient formation 
of bile, with consequent defective assimilation of fatty and albuminous 
matters ; or, on the other hand, on imperfect glycogenesis. The wasting 
of other diseases, such as phthisis or waxy disease, might also perhaps be 
referable to some functional disorder of the liver. 

• fi. Ahnoi'rml elimination . — The disorders coming under this head are 
those connected with deficient elimination of bile ; namely, costiveness, 
pale Colour of stools, loss of appetite, furred tongue, l^itter taste in the 
mouth, flatulence, sallowness of complexion, dingy conjunctivoe, languor 
and disinclination for work, frontal headache, dulness and heaviness, 
drowsiness after meals, great depression of ^irits amounting occasionally 
to hypochondriatis, and lastly, frequent deposits of lithates in the urine. 
This group of symptoms might not unfitly be attributed to “torpor of 
the liver.” The ensuing “ engorgement of the liver ” may well interfere 
wdth the normal processes of disintegration of albumin in the gland, and 
thus lead to the accumulation of deleterious products in the blood. 

y. Abnormal disintegration includes those disorders, probably the 
most important of all, due to imperfect disintegration of albuminous 
matters, and to the replacement of urea by other nitrogenous products. 

The commonest example of this derangement Murchison conceived to 
be what ho named “Lithuria,” — that is, the deposits in the urine of 
urates, uric acid, and jDigmentary matters so commonly found in liver 
aflfections. 

Symptoms of litliwmia . — Lithuria Murchison conceived to be as definite 
a disorder of liver function as glycosuria, and to be the result of abnormal 
albuminous disintegration and of a condition of blood (“ litbaemia ”) in- 
duced thereby. This state of lithsemia, he said, may manifest itself in other 
ways than by the above-mentioned deposits ; namely, by an extended train 
of symptoms, including a sense of weight and fulness in the epigastrium 
and region of the liver, flatulent distension of the stomach and bowels, 
heartburn and acid eructations, oppression and weariness, sleepiness after 
meals, bitter taste in the mouth, variable appetite, nausea, excessive 
secretion ^ viscid mucus in the fauces and at the back of the nose, 
furred tongue often large and indented at margins, constipation 
with scybalous motions sometimes dark at others clay - coloured, 
or diarrhoea, palpitation of the heart, irregularity or intermittence of 
pulse, frontal headache, restlessness at nights, bad dreams, a^d attacl^s 
of vertigo^ or dimness of sight often induced by particular articles of 
diet. f» 

Lithcemia may manifest itself in gout, the foregoing train of symptoms 
being common in gouty people, and known as those of “ gouty dys^psia ” 
or as •“suppressed,” “anomalous,” or “ latent ” ^out. In his opinion, 
articular gout is, so to speak, a local accident occurring in the midst of a 
train of phenomena due to abnormal albuminous disintegration •within 
the liver. Gout, like diabetes, is in Miis case the result of functional 
derangement of the liver. 
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LithdBmia may also manifest itself by the formation of urinary calculi. 
Not only uric acid, which forms five-sixths of most urinary calculi, but 
also cystin, of which some are composed, are of hepatic origin. Xanthin 
also, and even oxalate of lime, are probably also connected with disorder 
of the liver, although evidence on this point is wanting. Anyhow, the 
symptoms of oxaluria closely resemble those of lithsemia as above 
described. In the great majority of cases of urinary calculi the liver is 
the organ primarily at fault. 

As with urinary calculi, so also with biliary calculi; these aliso are 
frequently found in lithtemic persons, and are the result of functional 
derangement of the liver. 

Another consequence ai«;d manifestation of this lithaemic dyserasia 
may be degeneration of the kidnetF, Murchison regarded litha'mia as the 
chief cause of acute nephritis ; also of the granular, contracted, or gouty 
kidney ; also of the degeneration of kidneys occurring as a sequel to 
diarrhtt'a ; and lastly, of functional albuminuria, such as that connected 
with digestion, occurring independently of structural alterations. 

Another consequence of lithaemia might be sfructuiul diseases of the liver, 
such as the fatty degeneration met with in alcoholics, catarrhal jaundice, 
some cases of cirrhosis, and, lastly, even primary cancer of the liver. 

Other manifesUitions of lithaemia ho conceived to be the degenerations, 
fatty and calcareous, met with in old age, and probably traceable to the 
functional inactivity of advancing years. When occurring earlier in life 
these degenerations are mot with more often in those subject to lithaemia, 
in the gouty, for example, than in persons free from such tendeneies. 

Tjocal inflammations are also favoured by the condition of lithaemia, 
persons of lithtemic habit being more iDronc than others to suffer from 
febrile colds and local inflammations generally. 

Lastly, the lithaemic diathesis may influence the incidence and course 
of constitutiomd diseases. The liver is one of the organs that suffer most 
from the action of blood poisons, and at the same time contributes most 
to produce morbid states of the blood generally, such as diabetes or gout. 
Many constitutional diseases thus probably owe their origin to de- 
rangement of the liver. Among these he cited acute yellows* atrpphy of 
liver, erysipelas, pyaemia, acute rheumatism, tendency to thrombosis — a 
tendency especially well marked in tropical regions where hepatic derange- 
ments are so common (Fayrei) — deficiency of red corpuscles in ana3mia, 
chlorosis, scrofula. Indeed, constitutional diseases generally he attributed 
in the firJt instance to some defective action of the liver. 

The above summary will indicate both the character ot the symptoms 
usuallif, ascribed to disturbance of liver function, and also the wide sphere 
of inffuence it is possible to ascribe to functional liver disorder in the 
prohuctijon of diabase. Murchison’s teaching represents, in my opinion, 
the extremest view it is possible to take of the importance of functional 
^ disoi’der of the liver in producing disease. The information gained since 
his views were originally put forth has thrown fresh light on many of 
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points ho dealt with, and ha*s necessitated some modifications of the 
. above opinions. 

In the present account I shall confine myself to the consideration of 
such facts as appear to throw fresh light on the subject ; but the general 
► outcome of my inquiry will be to show that in a large number of 
disorders assigned to the liver, the liver is as much the sufferer as the 
caAse of suffering. Its disturbances, in a great majority of instances, 
arise not so much from any fault of its own, as from the fault of 
other Organs connected with the portal circulation — to the presence of 
faulty products of digestion poured into the portal blood with which it 
has to deal. In another large group of cases the disturbances arise, not 
primarily in the liver-cell itself, but from morbid conditions in the bile 
2>assagcs, created •(it may be) by the# excretion of morbid products, 
whereby the due excretion of the bile is prevented. 

I shall have to ^joint out again and again that some of the chief 
hepatic disturbances — as, for example, biliousness, jaundice, diminished 
excretion of bile, cholelithiasis — are the result of changes, not in the liver- 
cell, but in the lining membrane of the bile jJ^J-ssages ; and that the dis- 
turbances of function of the liver-cell are consequences of these. 


The functions of the liver. — The functions of the liver may 
conveniently be considered under two headings : — 

A. Assimilative. (Gly oogenetic, Proteolytic, Metabolic.) 

K. Biliary. ■[ 

• I Digestive. 

Under the word “ Assimilative ” I include not only glycogenesis, but 
also^thc whole scries of important nutritive functions of which glyco- 
gciiesis is but one feature ; as the result of these functions protcid and 
carbohydrate materials arc prepared and made assimilable for the tissues 
generally, while other derivatives of jjroteids arc modified or built up 
into forms (urea) suitable for removal from the body. 

A. Assimilative functions. — The disturbances connected with dis- 


order of these functions may be dealt with briefly ; not because of their 
small impor^nce, but because we are in great ignorance of their nature. 

( Hycogeiietic. — Thus with regard to glycogenesis, wo know that the 
liver possesses a remarkable power of forming glycogen very easily from 
sugar \ not only so, but also, in the absence of sugar, from ordinary proteid 
material. Glycogen accumulates in the cell during digestion, ay^d in the , 
intervals bet^veen meals disappears again ; it is markedly increased on a 
diet rich in starchy food or sugar, but is not absent even when such 
food is withheld and proteids only are given ; it is specially abundant 
in the liver of the healthy and well-nourished man ; a suitable quty^tity 
of it seftms essential for the efficient discharge of the many functions 
of the liver- cell ; and either directly or indirectly it is thus e^enfial 
to the nutrition of the body generally. We know further thal^ the 
“ glycogetietic ” function of the liver is iH!)t an independent one carried 
out by the liver without relation to other processes within the liver- 
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cell ; for example, as I shall show later, Ihe presence of glycogen greatly 
favours the destruction of haemoglobin, and is most active when the supply • 
of food material to the liver is greatest. 

Nevertheless, while this is so, we know, both from experiment and 
from disease, that the function enjoys a certain independence ; that, for ^ 
example, certain drugs (phlorizin) possess the power of causing glycosuria, 
even in the starving animal, at a time when presumably the liver is free 
from glycogen, and no food material is reaching the liver ; and, again, 
that in diabetes it seems to be affected to a special degree. It ‘is thus 
easy to speculate that disturbance of this glycogenetic function may 
play an important part in disease ; that in one case it may be responsible 
for leanness and wasting, Y^hile in another it may be responsible .for the 
opposite effect of corpulence. But such speculations do not carry us far. 
In the absence of more precise information as to the nature of the 
disturbance, they are only other ways of saying that in the one case 
there is malnutrition and wasting, while in the other nutrition is good. 
Even if some disturbance there be, there is no evidence that it is the 
primary one, that it is not a concurrent effect of some change affecting 
the organs of nutrition and the tissues generally, and not the liver 
especially. 

Apart then from its effects on nutrition, wo know little definite with 
regard to disturbances of this hepatic function in disease. That it is 
gravely affected in many conditions of disease is certain ; but, with the 
exception of diabetes, it is probable that altered glycogenetic activity is 
only one expression of a general disturbance affecting the general activity 
of the liver-cell in relation to nutrition. I say especially “ in relation to 
nutrition,” for I shall have to point out later that the excretory activity 
of the liver may be unaffected, while its nutritive activity, judged by the 
formation of glycogen and the formation of bile acids, is in abeyance. 

Thus, as will presently be seen, poisons may induce a greatly increased 
formation of bile pigments by the liver, while the bile acids are reduced 
to a minimum, and no trace of glycogen is discoverable. Similarly in 
disease, the power of forming bile is retained by the liver to the very 
last, long after the power of forming glycogen may have beoa lost. 

Proteolytic . — With regard to the other functions of the liver in relation 
to nutrition, the breaking up of proteid material, the dealing with the 
various secondary products, whether formed within itself (for example, 
glycocir^e), absorbed from the intestine (for example, leucin and ty rosin), 
or conveyed to it from the tissues generally, we know that grave dis- 
turbances also occur in disease. 

Urea represents the chief form in which the waste nitrogen is 
remp’-^ed from the body. All evidence goes to show that it is formed 
within the liver by synthesis from ammonia ; and that uric acid (a com- 
binatipn of gly>cocine and urea) probably represents a product of a 
metabolism within the liver -cell slightly divergent from that leading 
to urea. In rare cases, agaKi, where the liver -cell undergoes rapid 
destruction (as in acute yellow atrophy), urea may almost disappear, 
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|ind its place bo taken by products such as leucin and tyrosin, which, 
ordinarily, are duly arrested and broken up by the liver. We know 
further that this last extreme is producible by the action of certain 
poisons on the liver- cell (for example, phosphorus), precisely as we saw 
» that the glycogen etic function could be specially affected by other 
poisons (phlorizin), or the bile -forming function by others again 
(tftluylendiamin). 

It is thus extremely probable that in disease these particular activities 
may gravely affected, and that in this way disturbances in nutrition 
and metabolism may be produced. Indications that this is the case we 
often obtain, indeed, from the urine, in the changed character or quan- 
tity of the colouring matters ; in the increa^ of mates or uric acid ; in 
increase of ammoiiia at the expense of wrea. But beyond this we know 
little. We do not know to what extent these disturbances of functions 
arc themselves the primary or chief disorder, or, on the other hand, are 
but the effects of morbid change elsewhere. Thus for the large group of 
cases included by Murchison under the title of “ lithaemia,” and regarded 
])y him as in a special degree the result of functional disorder of the 
liver, I shall presently have to show that the functional disturbances 
which undoubtedly do occur are not the primary, and may not bo even 
the most inii^ortant ] that in all probability they are really secondary to 
disturbances initiated elsewhere, perhaps in the gastro-intestinal area. 

Further, I have now to show that increase of uric acid and urates may 
be an evidence of changes in lymph-forming structures, rather than in the 
liver. 

Thus with regard to the assumed connection between increase of uric 
aci^l and of urates in the urine and liver disturbance, some modification 
of our views is rendered necessary in the light of recent knowledge. 
For certain observations indicate that uric acid may have more than one 
origin in the body — not merely by synthesis of urea and glycocine 
in the liver (or kidney. Luff), but independently of the liver from 
the nuclein constituent of cells generally, especially lymphatic cells. 
Hence they suggest that in certain cases increase of urates and uric 
acid may ^-epresont a disorder of the blood rather than of the liver 
itself. There is found to be a parallelism between the excretion 
of uric acid and the number of leucocytes in the blood ; increase of 
leucocytes after food is accompanied by an increased excretion of uric acid ^ 
diminution of the leucocytes during inanition by a diminished excretion. 
Quinine, which reduces the number of leucocytes, diminishes the excretion 
of uric acid ; #pilocarpine, which causes a decided increase of leucocytes, 
increases the uric acid. This connection between leucocytosis and uric 
acid excretion is, however, best shown in leucocythsemia. The e^retion 
of uri<? acid in this disease is notably increasedf sometimes more than 
doubled ; the source of the uric acid in these cases has been ^o\^m to 
be nuclein — the substance which forces the main constituent of the nuclear 
p>art of cell. Again, the administration# of nucleins causes an increased 
excretion of uric acid. According to Horbaezewski, the chief seat of 
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origin is the lymphatic elements of fhe spleen ; though it likewise 
appears that all organs of the body contain substances, of the nature 
of nucleins, capable under given conditions of being split up into 
uric acid, but none so richly as the spleen. It is probable that 
the increase of uric acid which rapidly occurs after digestion of food 
is directly related to the increased activity of the leucocytes of the 
blood and lymphatic elements, generally both in the spleen and the 
gastro-intestiiial mucosa, which always occurs at this period. This leuco- 
cytosis is noticeable as early as one hour after digestion, and reaches its 
maximum about the third hour, after which time it falls ; sometimes more 
quickly, sometimes more slowly. The increase varies from 36 per cent 
to as much as 146 per cent; the average of fifty observations was 78 
per cent (Pohl). The rise in* the uric acid excretion is related to 
this increase of leucocytes, not merely to the food taken ; for in those 
exceptional cases in which no leuebeytosis occurs after digestion of food, 
the increase in uric acid is also wanting. The incr ease of urates and uric 
acid in the urine may thus denote functional disturbance of lymphatic 
structiu'es rather than disturbance of liver functioiL 

B. Biliary functions. — 1. Excretory functions. — The Bile, — Normal 
bile is a somewhat viscous fluid of a golden yellow or olive-green colour, 
faintly alkaline reaction, sweet bitter taste, and mean specific gravity 
about 1008. Its average daily quantity is about 1 to 1 J pint, contain- 
ing about 1 i to 2 per cent of solids. Its chief constituents are : — (i.) Bile 
pigments : bilirubin, biliverdin. (ii.) Bile salts : glycocholate and tauro- 
cholate of soda, (iii.) Mucus, derived from bile passages and galbbladder, 
formerly thought to consist of mucin, but now known to be more complex 
— a mucoid nucleo-albumin. (iv.) Cholesterin : (‘‘Bile fat’'), (v.) Fats : 

palmitin, stearin, and olein. Soaps : alkaline salts of palmitic, stearic, 
and oleic acids, (vi.) Lecithin or products derived from its decomposi- 
tion. (vii.) Inorganic salts : about 0*8 per cent, consisting chiefly of 
chloride of sodium and phosphate of sodium, with smaller traces of 
carbonate of soda, phosphate of iron, phosphate of lime. 

Conditions injlnencing the amount of hile, — The secretion of bile is 
probably continuous, though varying in activity from time time. Its 
discharge into the duodenum, however, is intermittent, and takes place 
chiefly in relation to digestion. It does not flow continuously, but is 
expelled from time to time, in a scries of jerks, by the peristaltic con- 
tractions ^,of the walls of bile-ducts and gall-bladder. The walls of the 
bile-ducts, even to their smaller branches, are richly suoplied with 
unstriped muscular fibres, both circular and longitudinal. ^The conditions 
influencing the character and flow of bile have been chiefly studied in 
dogs ^nth biliary fistula. Opportunities for such studies in man rarely 
present themselves ; sf late years some valuable observations In such 
cases have been* recorded by Copeman and Winston (1889), Mayo 
Robson (1890), Noel Baton and Balfour (1891), and Noel Baton (1892). 
These observations show that* the amount of bile secreted varies 
greatly under the influence of many different factors — most of them 
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being still obscure. Throughoutf the twenty -four hours its flow is irregular, 
^ 3 ut in general it is highest about the middle of the day (12-4), and 
lowest in the early hours of the morning. Taking food is undoubtedly 
the chief factor which influences its flow in health ; the flow of bile 
, increases when food is taken, and falls when food is withheld. But even 
the influence of food is not an immediate one, for the largest amount of 
sdids is not excreted when digestion is actively going on, but sub- 
sc(iuently, when pi’esumably the liver is dealing with the products 
absorted. 

The flow of bile is greatly influenced by the amount of fluid taken, 
and this probably accounts for the increased flow during the day. But 
this ejccretion of water is no mere mechanicai filtration ; the pressure at 
which the bile is ^creted is several tiling higher than that of the portal 
blood from which the water is obtained. The amount of ^vater excreted 
* is thus primarily dependent upon the Activity of the liver-cells, not upon 
the amount of water in the blood. The injection of water directly into 
the blood, or its administration by the mouth or rectum, does not 
necessarily cause any increased flow ; indeed, according to Stadelmann, it 
has no influence upon it at all. But notwithstanding these experimental 
results, there can be no doubt that increased consumption of water, if 
not directly by its mere presence in the blood, then indirectly by the 
products which it carries with it in increased quantity from the intestines 
and tissues, has a notable eftect on the amount of bile excreted. And it 
is this flushing of the biliary system with water which serves to explain 
the reniiu'kably beiicficial action of the larger number of the mineral 
springs. That the excretion of water is influenced by the activity 
of the liver-cell, rather than by mere amount of water, is shown by 
the fact that while large (juaiitities of water administered by the 
mouth may have little or no apparent effect, the administration of 
food, or still more markedly the introduction of bile into the intestine, is 
ill ways followed by an increased flow. No product absorl^ed from the 
intestine seems to have so remarkaldc a stimulating action on the liver- 
cell as its own bile salts. 

Influence^of Drugi <. — Among drugs found by Prevost and Binet to 
possess any power of increasing the flow of bile in dogs with biliary 
fistulae, were turpentine, chlorate of potash, benzoate and salicylate of 
soda, salol, euonymin, and muscarin ; none of these, however, w'as so 
powerful in this respect as the bile or bile salts. 

The following were found w'eak and uncertain in their action ; bicai- 
bonate of st)d^, sulphate of soda, chloride of sodium, Carlsbad salts, 
antipyrin, aloes, rhubarb, ipecacuanha, hydrastis Canadensis. 

The flow was diminished by calomel, iodide of potassium, iron, otypper, 
atropin,«and strychnine. • ^ 

It was quite unaffected by phosphate of soda, bromide of potassium, 
arsoniate of soda, corrosive sublimate, alcohol, ether, glycerine, qutnine, 
caffeine, f^ilocarpin. 

Nissan (1890), who carried out a similar investigation, found that 
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alkalies like bicarbonate of soda, chloride of sodium, sulphate of soda;, 
Carlsbad salts, acetate of potash, sulphate of potash, salicylate of soda, 
in small doses were without influence, while in stronger doses they caused 
a diminution ; bile and bile salts, on the other hand, caused an increase 
both of bile and the bile salts, but no increase of bile pigment. With 
regard to one of the above salts — salicylate of soda — a consensus of 
opinion is against Nissen’s result. Thus Eoscnberg (1889) found that 
in doses of fifteen to thirty grains it caused an increased flow with 
diminished consistence. Lewaschew (1884) found that it cav;5ed a 
notable increase (more than double), while the solids were reduced to 
less than one-third their former amount ; it had indeed a more intense 
influence on the amount (arid character) of bile than any other alkali. 

This result agrees with thaf. obtained by Profes^r Rutherford, to 
whose well-known researches Ave are indebted originally for most of our 
knoAvledge regarding the action 6f drugs on the amount of bile. He 
found salicylate (as also benzoate) of soda to be eminent examples of 
pure “hepatic stimulants,” that is, of stimulants acting on the liver and 
not on the intestinal glands. In their case of biliary fistula Noel Paton 
and Balfour were able to confirm this conclusion, for they found that 
administration of salicylate of soda caused an increase of bile from 
492 c.c. to 580 c.c. 

The drugs found by Rutherford to increase the flow of bile were 
sodium phosphate, mercuric chloride, ipecacuanha, colchicum, jalap, aloes, 
colocynth ; rhul)arb and dilute nitro-hydrochloric acid were also found to 
be hepatic stimulants, but much feebler in their action. Cajpmel he 
found to stimulate the intestinal glands, but not the liver. Drugs, 
like magnesium sulphate, gamboge, and castor oil, which acted as 
purgatives diminished the secretion of bile. 

Other drugs, the action of which on the floAv of bile has been studied, 
are oliA^e oil and Durand’s remedy (oil of turpentine and ether). 
Rosenberg (1889), experimenting on a dog Avith biliary fistula, found 
that 50 to 120 grammes of olive oil by the mouth ahvays caused Avithin 
thirty to forty-five minutes a considerable increase of bile Avith dimin- 
ished consistence ; Avhercas bile ahvays caused an increa|ed secretion 
Avith increased consistence. Durand’s remedy caused a slight increase 
due to the turpentine (ether had no effect). Carlsbad salts, given in 
gelatine capsules, diminished the secretion and were without cholagogue 
, action. ^The best cholagogue, next to the bile itself, he considered to be 
olive oil. 

Some A'^aluable observations were made by Mr. Mayp, Robson in his 
case of biliary fistula. On different occasions he administered calomel 
(gr.^.), euonymin (gr. iv.), rhubarb (sss. and 5j* of tincture), podo- 
phyllin, iridin (gr. ivr), turpentine (npxv. in capsule), aerated soda water 
and l^nzoate ol soda. The only two of these that had any cholagogic 
action were aerated soda Avater, which produced a distinct increase 
maintained for some time, and k'idin, which increased the flow temporarily, 
without however augmenting the total quantity in twenty-four hours. 



FUNCTIONS OF THE Z/VEE AND THEIE T>/SOET>EES 


^7 


^The other drugs seemed rather to diminish the flow of bile than to 
increase it. 

The most recent observations on this subject, carried out by various 
pupils of Stadelmann (1890-92), also throw doubt upon the existence of 
I so-called cholagogue drugs. Thus Glass (1892) tested the action of 
bicarbonate of soda, chloride of sodium, sulphate of soda, and artificial 
Carlsbad salts on a dog with biliary fistula, and failed to find any 
cholagogue action. None of these drugs passed into the bile or in- 
creased its alkalinity. 

The whole tendency of later observations appears thus to cast doubt 
on the existence of any drugs possessing the poAver of stimulating the 
liver’ directly to increased secretion of bile f and some observers have 
gone as far as to aesert that cholagogues«do not exist (Neumeister, 1893). 
This view is not shared by Gamgee, who considers that judgment 
should be withheld until further observations are made. With this view 
of Gamgee I am disposed to concur. Although the action of many of 
the agents above considered has been overrated, and powers ascribed to 
them in this respect which they do not possess, there appears to me to 
be no sufficient ground for doubting the existence of drugs capable of 
influencing the action of the liver-cell directly. The strongest argument 
to the contrary is that the bile salts certainly possess such a power to a 
remarkable degree. Their administration, or that of bile, always occa- 
sions an increased flow of bile as well as an increase in the solids. Among 
the drugs mentioned above, the one for Avhich some similar power appears to 
be most •fully ascertained is salicylate of soda. All observers, excepting 
Nissen, have found it to cause an increase of the bile. 

.The Avhole subject, however, is one of great complexity. As Professor 
Ttutherford has Avell pointed out, it is impossible to ascertain the factors 
AV’hich bring about an increase of the bile in the stools after administra- 
tion of a particular drug. The factor may be (a) stimulation of the 
hepatic secreting apparatus ; (/3) the stimulation of the muscular fibres 
of the gall-bladder and larger bile -ducts, that is, the bile -expelling 
apparatus ; (y) the removal of a catarrhal or congested state of the orifice 
of the common bile-duct, or of the general extent of the larger bile- 
ducts ; (S) the removal from the intestines of substances which had been 
passing into the portal vein and depressing the action of the hepatic 
cells ; (c) or the stimulation of the intestinal glands, which drains the 
portal system, and relieves the “ loaded ” liver. To these I \^uld add 
as another nossible factor (f) the stimulation not merely of the intestinal 
glands, but of the whole mass of lymph-cells in the mucosa of the intestine, 
and of the cells of the spleen, the action of which, according to my observa- 
tions, is so important in determining both the character of the preJ^ucts 
carried forward to the liver and the constitutiort of the blood itself. 
Inactivity of this mass of cells, by allowing injurious jJtoducts t<f reach 
the liver, may be the chief factor responsible for inefficient activity of 
the liver* and deficient flow of bile. Drtigs which influence the action 
of this group of cells may thus affect the flow of bile, not directly in 
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virtue of any special action on the liver-^ell, but indirectly through thei^ 
action on these other tissues. 

Until, then, our information concerning the mode of action of such 
drugs on biliary secretion be more definite, I think it would be better not- 
to apply the title of hepatic stimulant ” to them so freely as is some- 
times done, not to speak as if the whole force of their action fell on the 
liver -cell, whereas it is possible, as above indicated, that many other 
factors may be at work. And if, as is convenient, the name cholagogue 
be applied to them, it shoiild be with the distinct reservation that we 
are still ignorant of the pai-t played by the liver-cell itself, by the expel- 
ling apparatus, and, lastly, by the tissues outside the liver — notably those 
of intestinal mucosa and spleen — respectively in the productioncof the 
increased flow of bile. « r 

Conclusion. — To sum up the influences causing an increase in the 
quantity of bile, the three chief* are increased supply of water, the- 
absorption of bile or bile salts, and the absorption of the food products. 

The action of water is not a direct one ; mere wateriness of blood — 
produced, for example, by injection of water directly into the blood — does 
not cause an increased flow of bile. So that its effect in increasing the 
flow when administered by the mouth or by the intestine is probably 
due to products washed out from the intestinal walls and earned to the 
liver. To get the full effect of this action of water in diluting the bile, 
care should be taken not to give the water with the food. Food alone 
causes an increased flow of bile ; for instance, the most copious flow ia 
during the day, and a fall takes place during the night ; nevertheless it 
is during the night that the bile is richest in solids. If, then, our object 
be to increase the fluidity of bile, that object is best attained by giving 
water when the natural tendency is for the bile to become more con- 
centrated, that is, either between meals or at night time several hours 
after the last meal. As a matter of clinical experience I have found 
this practice yield the best possible results ; for example, in cases of 
jaundice due apparently to highly concentrated bile and “ biliary sand 
in the bile-ducts. 

So far as drugs are concerned, some few (salicylate of seda, benzoate 
of soda, turpentine, olive oil) seem to possess the power of exciting an 
increased flow of bile; but the action of most other so-called “chola- 
gogues” is uncertain, and, even in the case of those above mentioned, 
their m^e of action is quite undetermineti. 

So mr I have had under consideration the various agents capable 
of exciting an increased flow of bile. For it is to conp.lm successfully 
the conditions which lessen the flow of bile that our chief efforts are 
dh^ed in disease. 

p Diminished flow of bile. — Some interesting information regarding the 
mechanism underlying bile secretion is obtainable from a study of the 
faetdirs concerned in reducing the quantity of bile ; and to these I must 
now draw attention. ^ ^ 

Ii^himce of fimr. — ^AU observers are agreed that fever diminishes the 
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of bile. Thus in a case of a biliary fistula recorded by Eiffel- 
mann it was noticed that on the onset of pneumonia, and again of an 
attack of dysentery, the flow of bile ceased. In the case recorded by 
Patoh and Ifolfour the patient suffered from time to time from feverish 
I attacks, and this condition had the most distinct effect upon the amount 
of bile excreted. During the 11 days of the first attack the amount 
feH from an average ol 650 c.c. a day to 475 c.c., while the solids fell 
from 8 and 9 grammes to 3 ‘7 grammes. The subsequent restoration to 
the ndlmal was slow. In a second attack, on a rise of temperature to 
99*6*" F., the bile fell from 592 c.c. to 238 c.c., and the solids from 9*2 
to 3*2 grammes. 

These observations agree with the experimental results obtained by 
Pisenti (1886), who finds that fever invauably causes a diminutibn in the 
excretion of bile — the diminution being one-third to one-half the normal. 
This diminished excretion of water appears to be the result of fever 
itself, irrespective of its nature ; the diminution in the amount of solids, 
on the other hand, appears to depend upon the nature of the fever. 
Moreover, in fever the bile always contains a larger amount of mucin ; 
and the colouring matters seem also to undergo alteration, the bile 
becoming much darker, almost black ; sometimes of a dark green colour. 
All these changes are purely functional, as examination of the liver 
failed to reveal any organic change. 

In the case of Noel Paton and Balfour, a noteworthy change in the 
^ile was that during attacks of fever the excretion always became 
^arkedly paler, and on several occasions was quite colourless. 

Influence of Poison , — A varying and sometimes notable concentration 
of bile has been shown by Stadelmann to be one of the chief features 
of the action of hasmolytic poisons generally. Thus, after injection of 
haBmoglobin, for the first ten hours there is no obvious change in the bile ^ 
then the quantity falls, and the bile becomes thicker, more concentrated, 

! nd very dark in colour : this variation continues for twenty-four hours, 
tie bile being reduced to one-third its normal amount. (At the same 
ime the bile pigments are greatly increased by as much as 56 per cent, 
tie bile acid^ being diminished by about the same amount.) 

Toluylendiamin — a drug possessing marked haemolytic and ictero- 
enetic properties — causes similar changes. In the first stage, lasting 
^ut twelve hours, the bile is increased in quantity (and is very rich in 
igments) ; then follows a second stage, during which it appears tg lose all 
the character of bile, and is replac^ by a small quantity of extremely 
Viscid colourlesa»mucus. After sixty to seventy hours the bile gradually 
regains its normal character. 

Phosphorus also is found to act similarly ; at first it causes an inoii^ase 
of bile ; ^he bile then falls to one-fifth of its former amount, and beconma 
clearer and more mucoid* • • 

The action of arseiiiuretted hydrogen is also attended witb a 
remarkabte concentratioli of bile, the gall-^bladder and bile^ducts being 
ailed with thick viscid bfte, which frequently contains large quantities of 
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amorphous sediment as well as numerous* crystals of bilirubin. The bilcj. 
is reduced to as much as one-fifth its former amount (while the bile pigments 
are increased to as much as 3 J times, and the bile acids are diminished to 
as much as one-tenth of their former amount). 

The importance of these observations in connection with the jaundice ' 
produced by poison I shall discuss fully elsewhere (art. “ Jaundice ”). 

These observations have, however, an importance in relation to thcwhdle 
of the class of liver disorders attended with a diminished flow of bile — for 
no factor is more important in producing functional liver disordeft than 
this of diminished secretion of bile. The troubles it occasions arise not 
so much from diminution of the output of the specific constituents of the 
bile — the bile pigments and* bile acids — for the former, indeed, are lAsually 
much increased while the latter aie usually even more markedly diminished, 
as from the temporary stagnation of bile which gives opportunity for the 
absorption of its constituents, and*^ reacting on the liver-cell disturbs its 
function. 

What, then, is the cause of this diminished flow ? Is it the result of a 
specific action of the poison on the hepatic cell, whereby its excretory 
function is temporarily arrested? That the action is in some degree specific 
seems to be indicated by the remarkable difference in the behaviour 
of the chief bile constituents; the bile pigments arc usually notably 
increased, thus indicating great activity of the liver-cell in taking up and 
destroying the hsemoglobiti conveyed to it, while the bile acids on the 
other hand are no less remarkably diminished, indicating a lessened 
proteid metabolism within the cell. r 

It is possible that by the direct action of a poison the excretion of 
water may be temporarily lessened. The concentration of the bile in ^uch 
cases may then be due in part to a lessened aqueous excretion on the part 
of the hepatic cell. But the chief cause underlying it I believe to be an 
increased formation of mucus by the epithelium lining the bile passages. 
The action of the poison is not limited to the hepatic cell, but extends to 
the lining of the bile passages. As we shall presently see, the bile is an 
important channel for the excretion of poisons and drugs present in the 
blood ; and it is the excretion of such more or less irritant fToducts that 
is apt to excite catarrh of the bile passages, increased secretion of mucus, 
and consequent increased viscidity of bile. 

If the excreted products be harmless, their passiige along the bile- 
ducts ist'without ill effect on the lining epithelium. If, however, they 
possess any irritant properties they will tend to excite increased secretion 
of mucus, not only from the mucous glands of the largoc* bile-ducts and 
the gall-bladder, but from the epithelium of the smaller bile passages ; 
and^i proportion to their irritant character and the resulting increase of 
m^icus will be the fendoncy for the flow of bile, excreted under very 
low pFessure at %,11 times, to be retarded, and for the bile thus to become 
more concentrated. 

Such, briefly, I consider tef be the way in which the amount of bile 
can be diminished by changes in the bile passages. Under ordinary cir- 
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^cumstances the only effect is to favour and promote absorption of its 
water as it passes along them. If it pass a certain degree, however, some 
of its bile constituents may also be absorbed ; and thus arises the slight 
icterus of the conjunctivae (from absorption of some bile pigment) 
characteristic of the condition termed “biliousness.^’ 

If the conditions underlying these changes persist or frequently recur, 
thten the ill effects of diminished watcrincss of bile extends beyond the 
production of mere “biliousness.” Repeated irritation of the lining of 
the bife passages by such products tends to promote a chronic tendency 
in the bile passages and in the gall-bladder (where the bile rests for some 
time and becomes more concentrated) to catarrh. The basis is thus laid 
not only for more or less chronic biliousness, but also for the production 
of some of the chief changes in the bile 'which underlie the formation of 
gall-stones ; these are stagnation of bile, increased formation of cholesterin 
by the epithelium of the bile passages* precipitation of bilirubin-calcium, 
and presence of inspissated mucus. 

Surtwuiry . — Our consideration of the chief conditions influencing the 
amount of water in the bile has thus led to some important conclusions. 

1. There is no evidence that any disturbance ever arises from too 
great an excretion of water in the bile, if indeed such dilution ever 
takes place. 

Older writers recognised the existence of a “polycholia” — fin 
increased flow of bile — and were disposed to attribute certain ill 
effects to it, — notably an increased absorption of bile pigment from the 
intestine^nd the production thereby of a form of jaundice (Frerichs). As 
I shall show later (art. “Jaundice,” p. 74), the origin of a jaundice in 
this, way is exceedingly doubtful. It is true one important form of 
jaundice — that connected with blood disorder and increased destruction 
of haemoglobin — is frequently associated with an increased flow of bile 
rich in colouring matters. The essential change of the bile in such cases is, 
however, not increase in its quantity, but increase in its pigments. It is 
not a polycholia, which is a name only rightly applicable to an increase of 
all the bile constituents, but a polychromia ; and the jaundice so frequently 
associated wAh this change is due, not to increased absorption of bile 
from the intestine, but to absorption from the bile passages as the result 
of increased viscidity. So far from any aqueous dilution ever being a 
cause of disturbance, it is the one condition of bile which all our efforts 
are directed to produce ; and the task is by no means easy. 9 

2. On tjje contrary, one of the most potent factors in hepatic 

derangement is«diminished fluidity with lessened flow of bile. This may 
be the outcome of defective excretion on the part of the liver -cell ; and 
such is probably its character in fever, in which the amount of^^bile 
is alwa37ft diminished. * ^ 

But another and, in my opinion, more common and •potent factor is 
increase of resistance to its flow (at all times under very low pressure) 
along th^ bile passages. This increased^resistance may arise from one 
of two sources : either from sluggish peristaltic action of the walls of 
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ilie (and gall-bladder?), one the most important factors ii^ 

Qtbe passtoe of bile from the bil^ucts ; or from increased secretion of 
mneus, aim corresponding abnormal viscidity of bile. 

Both thepe conditions, but more especially the latter, underlie the 
state of biliousness”; and the increase of mucus is the result of the* 
irritant action of products excreted in the bile. For the formation of 
these products in the first instance the liver may not be in any v^y 
responsible: they have been formed elsewhere; they reach it in the 
portal blood, and it has duly excreted them. Were it not foP their 
irritant action on the bile passages in the course of their excretion, 
frw or no ill effects might pr^uced. But the increased formation 
of mu^ excited by theii^ hction as they pass along the bile passages 
has as its result an increased viscidity of bile — a retardation of its fiow 
and a diminution of its quantity. 

Whether, then, the diminution of bile be caused directly by impaired 
action of the liver -cell, or indirectly by increased resistance in the bile 
passages, it is important to note that the primary cause of the mischief 
is not necessarily the liver itself. The disorder is set up by products 
conveyed to it in the portal blood. Thus all agents which promote 
healthy action of the gastric and intestinal mucosa may, by preventing 
tlie formation and absorption of abnormal and possibly irritant products, 
and by freeing the liver and its bile passages from their injiirious 
presence, promote an increased fiow of bile, and thus indirectly have 
a cholagogue action. 

Exoretlon of bile pigments. — The bile acids and the bile pig- 
ments are the two specific constituents of the bile. Owing to their 
remarkable staining power, the pigments are the most conspicuous of., the 
constituents; hence their behaviour in disease has always attracted a 
special amount of interest. Their presence in the blood and tissues 
constitutes jaundice ; and no symptom connected with liver disturbance 
is so prominent or hsus excited so much attention as this. The source of 
these bile pigments, the conditions influencing their amount, the varia- 
tions, quantitative and qualitative, to which they are subject in disease, 
the factors determining their presence in the blood anddsissues, have 
thus an exceptional interest for the physician. The formation of bile 
pigment is one of the first functions discharged by the liver in intra- 
uterine life. Bile pigment bepns to be formed and to be excreted as 
early as(5;he third month of intrsruterine life, before there is any necessity 
for digestive juices, even before there is any evidence of a^glycogenetic 
lunetiQn on the part of the liver. The meconium ^present in the 
intestine at birth is made up of bile pigment — ^mthout a tn^ as it is 
lUteiMiCtang to note in passings of any reduction products like hydro- 
bi^rubin (stercobilin), which constitute the chief colouring matters of 
the ftscea in eSttra^uterine life. As it is one the first functions to 
trnpdbv so pi^nent formation is one of the last tqjdisappeat. Throughout 
me ^ jforumtion and excjrerioft of bile pigmmit|coutiiiue to be'^the most 
persistmit &ncti0ii of the liver. 
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The two chief bile pigmeitts are bilirubiQ and biliverdin. It has 
^een customary to regard the former as the more important of the two ; 
but we may not^ that Mayo Hobson, and Copeman and Winstow, who 
hav^ had oppor|unitie8 for studying the bile in cases of biliary fistula, 
agree in the opinion that biliverdin is the more important* The 'main 
point with re^r^ to their formation is that they do not exist preformed 
in the blood : tbpy are not merely excreted by the. liver ; they are both . 
formed and exci^ted by this organ. 

The questio]| of the possible extrahepatic (haematogenous) origin of 
bile pigment, which has played so prominent a .part in the discussions 
on the origin of certain forms of jaundice, is, in my opinion, finally 
answqped (see art. “Jaundice,” p. 67). Tha. formation of bile pigment 
is a purely heps^ic function discharge^ by the liver -cell itself. It is 
stopped by removal of the liver. 

Bile pigment, then, is formed from haemoglobin within the liver 
itself, and is excreted thence into the bile. It is the chief mode in which 
the pigment element of haemoglobin is excreted from the body. Thus the 
mode of its formation has a special significance in relation to the ultimate 
fate of haemoglobin. The appearance of haemoglobin in the scale of animal 
development, and the appearance of an organ like the liver, are contem- 
poraneous. It would thus appear that there is a certain wear and tear 
of the haemoglobin in the discharge of its important functions in the 
blood ; and that this necessitates its destruction and removal from the 
body. This removal the liver effects; it breaks up the haemoglobin, 
•excreting one part of it in the form of bile pigment^ but retaining within 
itself most of the important element — the iron — probably for further use. 

The relation of the bile pigment to haemoglobin may thus be com- 
pared with that of urea to proteid material generally ; it is the form 
in which a waste product is removed from the body. It is a purely 
waste product : it subserves no function ; and, according to Bouchard, 
whose observations, however, on this point have not been confirmed, it is 
not only a waste product but also a poisonous one. 

Whatsoever interest, then, may attach to it is connected with its 
relationshi {^)0 hasmoglobin on the ^one hand, as an index of the amount 
of haemoglobin daily broken up and renewed, and with its tclationship 
to the liver-cell on the other, as an index of its activity. 

The liver as a haemolytic orsran.^ — It is in virtue of the un- 
doubted derivation of bile pigment from haemoglobin that the liver 
is usually regarded as the most important seat of haemoly&s within 
the body. ® Cjprtainly no organ has so much to do with getting rid 
of haemoglobin set free within the blood as the liver. But there is, 
I think, some confusion in this matter. By haemolysis I meam those 
series ^f changes in the blood — in its plasma, leucocytes, a^ red 
corpuselaB which tend to their disintegration. In* the case^ of ^he 
red eorpnscle^such changes result in the liberalaon of the haempglebia ; 
bi^ where this liberation oesprs is not necessarily the j^ace 

wh^ . the l^moglobin is ultimately brokm up and disposed ot My 
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investigations on this point indicate tfiiat such haemolytic change iii 
health occurs almost exclusively within the portal blood system. But 
this haemolysis is by no means confined or even mainly confined to 
the liver. According to my observations, the spleen and the mass of 
capillaries in the mucosa of the intestinal canal are even more important 
seats of this change than the liver. Increased haemolysis is a periodic 
event coincident with the digestion of the food products, and caused by 
the activity of the mass of cells concerned in absorbing these products. 
It may be increased by the action of drugs, which set free more haemo- 
globin ; but even drugs only act indirectly by stimulating activity of 
the cells in closest relation in the blood — especially those of the spleen 
and the gastro intestinal mucosa. Thus I found with toluylenc^amin, 
a drug possessing a marked Jboemolytic action, tha^ removal of the 
spleen markedly lessens its destructive action. If this drug be injected 
directly into the blood of rabbits from which the spleen has been 
previously removed, its destructive action is reduced by more than oiie- 
half ; indeed, the action of moderate doses is destroyed. The spleen 
then, more than any other organ, seems to be concerned in the haemolysis 
caused by this drug j although, judging from the evidences of its action 
on the liver when injected into the healthy animal, namely, the increase 
of bile pigment and deposit of iron in the liver-cells, the liver rather 
than the spleen would have appeared to be the chief seat of the haemolysis. 
Complete removal of the spleen, hovrever, arrested all such changes, 
notwithstanding the injection of double the dose of the drug. 

As the result of these investigations, then, I find myself unable to 
regard the liver as the most important organ concerned in haemolysis. 
It is hardly possible, indeed, to doubt that haemolytic changes consequent 
on the activity of its cells do occur in its capillaries. But these, in my 
opinion, are less important than those which go on within the spleen, 
where the blood is brought most closely into relation with active cells > 
and are even less than those which go on in the mass of capillaries 
in the gastro-intestinal mucosa. I consider that the chief function of the 
liver in relation to haemolysis is to arrest and get rid of the products of 
haemolysis conveyed to it in the portal blood from the spleen ai^ intestines; 
and the most prominent of these products is haemoglobin. 

It is- important to bear these distinctions in mind. For it will then 
be clear that increased formation of bile pigment, if rightly regarded, 
affords not only an index to the activity of the liver-cell in breaking up 
Viaemoglofen, but to a certain extent is also an index of the activity of 
the spleen and the cells of the gastro-intestinal mucosa, ■)y'hfch parts are 
chiefly concerned in liberating haemoglobin. 

Deficient formation of bile pigment may thus have as its cause, not 
inact^ity of the liver, but a lessened haemolysis due to inactivity of the 
othSr ofgans in ^jelation to the portal blood. Conversely, increased 
formation of bile pigment must always have been preceded by an in- 
creased haemolysis, denoting inci<?ased activity of organs other than the 
liver. Thus to say of a drug, which induces an increased formation 
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6l bile pigment, that it has ‘®8timiilated the liver to increased secrc- 
*tion,” by no means embodies all the truth in respect of the manner in 
which this increased secretion is produced. It has not only stimulated 
the Kver, but it has also stimulated the other organs of the portal circula- 
tion responsible for the preceding hfemolysis. Thus with regard to one 
of its most specific functions — the formation of bile pigments, the point is 
b»ought out that the liver is dealing with hannoglobin liberated mainlj- 
elsewhere, and conveyed to it in the portal blood. Deficient formation 
of bil® pigment — which, on the view that the liver is alone responsible for 
ha 3 molysis, would be peculiarly a symptom of “ sluggish liver — implies, 
then, sluggishness of organs other than the liver. 

Pi| 5 sing from these general considerations Ao the variations met with in 
health and disease I have to note that the actual amount of bile pigment 
which gives its colour to the bile is very small, though its staining powers 
are very high. The daily excretion iit health, though differing in differ- 
ent individuals, is probably fairly uniform. In general the variations 
that occur seem closely to follow the variations in the other solid con- 
stituents. They are increased by food, diminished when food is with- 
held. 

Polyrhroinm and if^ relation to jaumlice. — For the information we 
possess as to the variations that occur in disease, we are indebted 
mainly to observation of the pigments present in the urine ; but we 
have also a few observations made directly. Thus a large increase 
always follows the injection of hoenioglobin into the blood, or again, 
of haemglytic agents that set tree haemoglobin ; such as distilled water, 
toluylendiamin, and arseniuretted hydrogen (Stadelmanri). This 
increase may run as high as three to four times the normal amount. 
It usually makes itself manifest in from 3 to 4 hours after the injection of 
the haemoglobin. If the injection be merely subcutaneous it is later — 1 2-14 
houi's. This “ polychromia,” as it has been named by Stadelmann, is not 
necessarily accompanied by an increase of bile ; on the contrary, the bile 
is generally diminished in quantity and highly concentrated — sometimes 
to a notable degree. Even more remarkable is the behaviour of the bile 
acids ] instep of being increased, they are reduced to mere traces. 
Great activity of the liver -cell in one direction (formation of bile pig- 
ment) is thus compatible with lessened activity in others (excretion of 
water, formation of bile acids). These observations are of special interest 
in regard to the bile acids. Absence of bile acids has usually^been re- 
garded as an important evidence of inaction of the liver ; and hence came 
the notion tllat* jaundice without bile acids in the urine denotes that the 
bile pigment must have been formed elsewhere than in the liver (“haemato- 
genous jaundice ”). It is now made cleiir that no such signifi^xnce 
attaches* to the absence of bile acids ; their defect is quite compatible 
with a greatly increased formation of bile pigments by the, liver. 
A similar increase of bile pigments is a feature common to all condi- 
tions in Tfhich blood-destruction is increased. According to my observa- 
tions, it is a constant and most notable feature of the bile in pernicious 
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anaemia ; in no morbid state does the bile possess such extraordinary^ 
staining power as in this disease. An increase of bile pigments likewise 
attends the absorption of large extravasations of blood, and is a feature 
also of most of the forms of jaundice caused by poisons. 

It is in relation to jaundice that the chief interest has hitherto . 
attached to this increase of bile pigments. The occurrence of jaundice 
in association with excess of bile in the stools has long been noticed ;• it 
constitutes the “jaundice from polycholia” of old writers. The doctrine 
taught by Frerichs was that the jaundice in such cases is due toaaxcess 
of bile pigments, their increased absorption from the intestine, and their 
deficient disintegration in the blood. The later form of this teaching is 
that bile pigments are absorbed in such excess that the liver is unable 
to excrete them all, so that soma escape through the liv^r into the general 
circulation and produce the jaundice. These doctrines I shall discuss 
more fully elsewhere (mde art. “Jaundice,” p. 74). At present I will 
only say that, in my opinion, there is no sufficient evidence that jaundice 
ever arises in this way. Some bile pigment is probably always absorbed 
from the intestine to be excreted again in the bile ; but the extent to 
which such an absorption occurs is doubtful, and in all probability has 
been much exaggerated. It may be regarded as certain, however, that 
any pigment so absorbed is excreted again, for the liver rapidly takes up 
and excretes any bile pigment present in the blood. Thus bilirubin 
injected directly into the blood is entirely excreted through the bile in 
from two to four hours after its injection. Similarly the increase of bile 
pigments following injection of bile into the duodenum, as shown by 
SchifF and Rutherford, is always greater when bile is introduced than 
when a corresponding amount of bile salts are so introduced. 

In the absence, then, of any other explanation of the jaundice with 
polycholia, we might attribute it to an increase of this absorption — 
of this “circulation of bile pigment.” But Stadelmann’s observations 
show that drugs which cause polychromia usually cause other changes in 
the bile — one of the most notable being that at one time or other there 
is a remarkable increase in its viscidity, leading sometimes to arrest of its 
flow. This arrest it is that causes the jaundice. The jaundice results 
from absorption of bile from the bile -ducts, not from the intestine. 
Both preceding and following this stage of increased viscidity there is 
a greatly increased excretion of bile pigments ; hence the abundance of 
bile pigjient in the intestines, so frequently noted in these cases. The 
“ jaundice of polycholia ” is thus hepatogenous (obstructive), and is not 
due to an increased absorption from the intestine. < ^ 

Excretion of hcemoylohin into the hile . — I have now to point out, with 
rega^^ to this action of the liver on haemoglobin, that it is not simply 
a question of mere amount — of so much free haemoglobin* in the 
blJ)od,^with resailting formation of so much bile pigment. Increase 
of bile pigments is not necessarily proportionate to the amount of 
free haemoglobin in the blood. oThus the injection of distilled water or 
pyrogallic acid produces intense haemoglobinaemia with haemoglobinuria, 
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^ut only a moderate increase *^of bile pigments. On the other hand, 
toluylendiamin, which in dogs causes but a moderate blood-dcstruction 
without haemoglobinuria, causes a large increase of bile pigments. Thus 
it appears that the liver can be specially stimulated, and that the 
amount of bile pigment formed depends not only on the amount of free 
hsemoglobin available, but also on the activity of the liver-cell. Under 
cer tain circumstances this latter element may be so affected that haemo- 
globin passes unchanged through it into the bile. This condition of 
‘‘ hsenfbglobincholia ” is usually the result of the action of certain severe 
poisons. Thus, according to Filehne (1889), after poisoning with 
phenylhydrazin, toluylendiamin, aniline derivatives, pyrogallic acid, 
chlorate of potash, and glycerine, all agents intensely haemolytic in their 
action, haemoglobifi is constantly found -in the bile. The same results, 
after poisoning with aniline and toluidin, have been found by Wertheimer 
and Meyer (1890). I produced sifch a “ haemoglobincholia ” in one 
instance by ligaturing the hepatic artery and then injecting distilled 
water. All these observations apply to rabbits. In dogs, on the other 
hand, Filehne could never find any free haemoglobin in the bile. 

This passage of haemoglobin unchanged through the liver- cell into 
the bile must be regarded, then, as betokening a grave disturbance of 
liver function. It is probably an extremely rare process in disease, and 
is probably confined to the last stages of such severe toxic conditions as 
acute yellow atrophy and the severest forms of malignant jaundice. 
But, apart from these extreme effects, this occurrence, rare though it 
be, is of«interest as denoting that the activity of the liver in breaking up 
haemoglobin can be directly influenced by drugs. 

J!n what way the destruction is effected within the liver -cell we have 
no definite knowledge. As I have pointed out, an increased formation of 
bile pigments may occur while the formation of bile acids is diminished, 
indicating that the two processes, of haemoglobin-destruction and breaking 
up of proteid material, respectively underlying these are to a certain 
extent independent of each other. Nevertheless certain interesting 
observations, to which I must now draw attention, no less clearly indicate 
that the actl^^ity of the liver -cell in breaking up haemoglobin depends 
upon its general nutritive activity. 

Schmidt and his pupils have studied the action of liver -cells on 
haemoglobin outside the body, and they find that the destruction of 
haemoglobin (and formation of bile acids) is much increased b^ the pre-, 
sence of glycogen, and still more of grape sugar ; in the absence of these, 
indeed, the destruction of haemoglobin ceases. 

Lessened formation of bile pigments. — Again, among the conditions 
which appear to diminish the amount of bile pigments I have t^note 
fever. This sequence was very noticeable in the case of biliary fistula 
recorded by Paton and Balfour. Irregular attacks of fe^r occurred from 
time to time, and during these the bile not only fell in quantity, aJ also 
in the amount of solids, but became obviously pale ; on several occasions, 
indeed, quite colourless. 
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'^'•n.lEI^'.^Uiiitiiished foraatioo ocE bile pigments is of specul interest iq^ 
m the tbeorn^ ol jAnndice by suppression. This theory took its 
Qitigin whnr' it was thought that the bile pigments existed preformed in 
..the blood, and that the only function of the lirer was to excrete tiienf^ 

' H tha liver ceitaed to act, the pigments accumulated in the blood, and ' 
jaimdice ensuedf. -It is now certain that the bile pigments are form^ by 
the lirer, not within the blood. But the theory of a jaundice' by 
suppression 'is still held by many ; and the form it now takes is tjiat 'any 
temporft^ inaction of the lirer in forming bile pigments is bofhid to 
throw pigments into the circulation which would otherwise have' been 
ezcret^ ; whereby jaxindice is induced. Now I have shown one possible 
effect of such inaction, namely, that heemoglobin passes through tha liver- 
cell' unchanged. But such an event is only pr^ucilde experimentally 
by the action of severe poisons, and oven then with difficulty j in 
(Bsease it is probably of the rarest ‘bccurrence. The other possible effect 
is that illustrated by the action of fever, when less bile pigment is formed. 
There is no evidence, however, that such a -diminished formation of 
necessity produces jaundice. On the contrary, in the case of the great 
mafority of poisons that act most severely on the liver-cells, and are most 
likely to cause suppression of function, there is direct evidence that the^ 
stintolate the liver to an increased formation of bile pigment. The 
jaundice they give rise to is not a jaundice of suppression, but one of , 
increased activity with increased viscidity of bile consequent on the action 
of the poison on the intrahepatie bile-ducts (toxsemio catarrh). 

ilualltatlye ^raplations In the bile plerments. — ^The changes in the 
bile pigments in disease are not restricted to mere 'variations in quantity. 
They extend also to the quality of those formed. ,, 

In b^alth, as we have seen, the chief pigments are bilirubin and 
biliverdin. Within the intestine these are reduced by the action of the J 
micro-qrganisms present to hydrobilirubin (stercobilin) — the colouring 
matter^pf tiid'fsecea 

Relation of bile and urinary pigments . — Within the urine the chief pig- 
ments are : — 

i Urochrome, first described by Dr. Thudichum in 1864,«nd recently, 
with the aid of much better methods, carefully studied and redescribed 
Dr. A. £. Garrod (1896). 

' ii. VrbbUin, the relation of which to bile pigment, long a matter 
jdi discni^on, may now be reganj^ as definitely settled. It has been 
shown to be produdble directly from bile pigment by the , 4 ^on of the 
ndoro-organimis of the intestine (Muller) ; and more wwentlf in a 
Wey cardul research, .Garrod and Hopl^ have shown tW the 
{ifcmumt of.:^the fseces, i^ously named hydrobil^bin or stercobilin, is 
dmy anij^ipme fcrnn of tirobilin. . ' 4 ° 

^ was l^t 4<»enbod % MaoMunn, and has 

shmes bqaa shoarh to ^ a constaat oonsdtdentM noimal tiiine (A. 
IGpiliod)^ and to undeigo variaticna in disease; . Z^is the repross^tiys in 
of hsnaatopocidiyrin, a pigmettf Icff^ed hmd hsss^ldbiiiii. 
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functions of the liver and their disorders 

The last twa pigments ar^ i&doubte^y d^ved from haemoglobin. 

origin of nrocfarome» long obscure, seems *sdso to have been jplaced 
beyond doubt % recent observations (1897). This pigment and urobilin 
are convertible int^ one another by the action of suitable agents. 

Increase of tl^ pigment of the urine is a common feature o£ liver 
^disorder. Not on^ those aliove named become increased, but others ahoi 
of»doubtful natur#, make their appearance. The chief of these is the 
reddish pigment Xvroerythrme) which so frequently colours deposits of 
urates^ 

The questions Hhat now present themselves are : — Does the increase 
of such pigments indicate disorder of hepatic function especiedly; or, 
on th^other hand, indicate merely disorder of intestinal functions ? Or as 
it may otherwise pe put : — To what extent are these pigments derived 
from the bile pigments within the intestine, and thus only indirectly from 
the liver? Or, are they the direct* products of hepatic metallism, 
formed by the liver just as bile pigments are ? 

With regard to urobilin, — the chief representative of these urinary 
pigments, and the one which has been most fully studied in disease, — an 
increase is found in the urine in a number of conditions, such as fever, 
absorption of blood, pernicious anaemia, febrile forms of jaundice, 
and ipe action of certain drugs, such as trional. These con- 
ditions are chiefly such as are marked by some increased destruction 
of blood. The increase of urobilin may denote merely an increase 
of bile pigments with an increased formation of .^ urobilin from these 
within the intestine, and not necessarily any disturbance of hepatic 
function. A notable increase of bile pigment takes place during abwrp- 
tion of extra vasa ted blood, as shown by Stadolmann , and according to my 
..observations in pernicious anscmia no feature is more constant or more 
striking* than the extraordinary colouring power of the bile, denoting 
great richness in pigments. And in no two conditions is urobilinuria so 
marked as in these. 

There are other facts, however, which denote that the intestine is not 
the only seat of origin of urobilin ; it is also formed elsewhere in the 
body., Tbust^n cases of obsiructive jaundice where no bile enters the intes- 
tine urobilin is still found in the unno. In the case of biliary flstula 
described by Copeman and Winston no bile entered the intestine, nor was 
any bile pigment to be found in the urine. All the bile escaped through 
the flstula. Nevertheless the unne remained of normal oolong and its , 
colouring matters must therefore have been formed elsewh^e than m the 
lender these circumstan<^s it is assumed that tha pigment has 
been fmmed within the liver itself, as a direct prQ#ct trf hepatic activity. 
And it Js Jronl this point of view that so iiiuAl interest is attach^^ by 
some observcirs'to increase of urobilin (and oth^ j^gnft^ts) the ui^e 
in reli^Oh tb ^Patic disorder ; for an abnormal inereMbof urobilin r^y 
thmi :d)ekibte tmfl mardy an increase of bile pigments^ bnt also an abneratal 
activity 4|4tojiir«rt0ell, and may be an iadex cxf hepatie (tiSordsr.^^ 

^ as essentiaUy tlm 
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(Hayem). Its formation by the liver fnay, I think, be thus conceived. 
Formed in small amount in health, as a by-product in the course of the 
formation of bile pigment by the liver-cell, in disease it may be formed 
in disproportionately large amount, not from the bile pigments, but, so to 
speak, at the expense of the bile pigments. An increase of urobilin in, 
the urine may denote not merely an increased haemolysis with an 
increased formation of bile pigment — this it necessarily does — but it may 
denote, further, some hepatic inefficiency in dealing with the haemoglobin 
or pigments derived from this haemolysis. I would point out h. third 
alternative : — The conditions in which it is chiefly met with — toxic 
forms of jaundice, pernicious anaemia, and the like — are chiefly those 
denoting marked disorder oof the blood, and the fault may possibly 
be not so much increase of bij^e pigments (intestinal ^.origin) or hepatic 
inefficiency (hepatic origin) as some abnormal character of the haemo- 
globin and other pigments set fiee within the portal area and con- 
veyed to the liver in the portal blood. I consider it to be probable 
that some part of the urobilin and chromogens of the urine are normally 
formed within the portal area, notably within the spleen, where, according 
to my observations, haemolysis is most active ; and their increase in disease 
may denote abnormal blood changes antecedent to any subsequent hepatic 
inefficiency. 

In deciding to which of these various possible causes urobilinuria is due 
in any particular case, we must be guided, I think, by the general 
characters of the symptoms rather than by any particular view as to 
the source of urobilin. Thus, in absorption of extra vasated blood.! regard 
the urobilinuria as not necessarily of the same significance as it has 
in severe forms of febrile (toxaemic) jaundice. In all cases it denotes 
increased haemolysis. But subject to this, it may in some denote intestinal 
derangement — increased putrefactive changes, with increased formation of 
urobilin from the bile pigments within the intestine ; in others it may 
denote abnormal haemolysis with formation of abnormal pigments in the 
tissues (extravasated blood) or in the spleen ; and lastly, in a third group 
it may possibly denote hepatic inefficiency in dealing with the haemo- 
globin supplied to it. The data we possess, then, by no mea^^ justify the 
view that urobilin is essentially the pigment of hepatic disorder. 

Bilirubin calculi. — Before passing from this subject of the variations 
in the character of the bile pigments presented in disease, and their 
possible significance in relation to disorder of the liver, I must refer to 
one other modification of a qualitative character, which may not only 
denote but actually be the immediate occasion of severe ^dis^rder of the 
liver ; I refer to that change which leads to the precipitation of bilirubin 
in in%Dluble form within the intrahepatic bile-ducts or within the gall- 
bladaer, and to the formation of bilirubin calculi. ^ 

^ Bilirubin itself is never precipitated ; but under certain conditions it 
forms a combination with calcium, and is then precipitated as an insoluble 
compound. In this form it is khe nucleus of a considerable proportion of 
the ordinary gall-stones ; in a smaller proportion it is itself the calculus, 
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[id may constitute the gritty particles — the so-called biliary sand — found 
ithin the intrahepatic ducts, or the small calculi found either in these 
ucts or in the gall-bladder. 

TPwo forms of these calculi are met with ; in the one the bilirubin- 
ilcium is mixed with cholesterin, as much as 25 per cent of the latter 
eing present ; the remainder being made up of bilirubin-calcium, usually 
-^ith small quantities of copper and traces of iron. The calculi of 
bis kind are usually of large size, as large as a cherry or larger \ and 
e singly, or at most in groups of three or four, in the larger bile-ducts 
r gall-bladder. In the other form this insoluble compound of bilirubin 
Drms the whole calculus. These stones are of small size — from that of 
graiii of sand to that of a pea — and form soiid brownish black concre- 
Lons with rough, irregular surfaces ; sometimes of wax-like consistence, 
Dmetimes firm, hard and brittle. They consist almost entirely of the 
alcium compound of bilirubin or bili^erdiii, without any cholesterin, or 
t most with mere traces of it. 

Besides these forms of calculi, in which it forms the chief constituent, 
ilirubin- calcium is a common constituent of most gall-stones, either 
itermixed with the cholesterin or sometimes forming the central nucleus. 

A special interest attaches to these calculi of bilirubin-calcium ; inas- 
luch as, unlike the ordinary mixed cholesterin calculi, the seat of the 
Drmation of which is the gall-bladder, or very rarely the larger bile- 
ucts, small bilirubin -calcium calculi are frequently found in the intra- 
epatic ducts. What determines their formation ? Both bilirubin and 
alcium a^re normal constituents of the bile. Yet in whatever amount 
hey are present, or however highly the bile may be concentrated, they 
an pever be made to combine to form this insoluble compound. Mere 
xcess of bilirubin appears insufficient of itself to bring this about in 
ormal bile. Addition of lime water, however, leads eventually to a pre- 
ipitation of bilirubin-calcium. But certain substances in the bile appear 
apable of hindering this precipitation even when lime is present in 
bundance. The bile salts possess this power. Naunyn finds that in the 
)resence of bile salts the calcium combines at first with the bile acid ; and 
b is not until;^ large excess of lime is added that precipitation takes place, 
t is not likely that the precipitation of this compound is solely de- 
)endent upon an increase of lime in the bile. It is suggested that excess 
)f lime in drinking-water may give rise to calculi by favouring the pre- 
ipitation of bilirubin-calcium ; there is no evidence, however, ^hat the ^ 
mount of lime in the bile is affected by the administration of lime in 
he food (Naunyn). Its source in all probability is the mucous membrane 
)f the bile passages, as pointed out by Frerichs. More important than 
my mere increase of lime or amount of bile pigment in determinii 3 |ythe 
)recipit^ion of bilirubin-calcium is the presence or absence of albumin jn 
he bile. Thus egg albumin brings about a precipitation of bil^ubm- 
'alcium from bile, and from a solution of bile salt containing bilirfibin. 

;t is higRly probable, then, as Naunyn ^ys, that albumin is the chief 
actor in determining the precipitation of these biliary concretions 
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|15ajeiii). Its formation by the liver Aay, I think, be thus conceived. 
Formed in small amount in health, as a by-product in the course of the 
formation of bile pigment by the liver-cell, in disease it may be formed 
in disproportionately large amount, not from the bile pigments, but, so to 
speak, at the expense of the bile pigments. An increase of urobilin in, 
the urine may denote not merely an increased haemolysis with an 
increased formation of bile pigment — this it necessarily does — but it may 
denote, further, some hepatic inefficiency in dealing with the haemoglobin 
or pigments derived from this haemol^^sis. I would point out third 
alternative : — The conditions in which it is chiefly met with — toxic 
forms of jaundice, pernicious anaemia, and the like — are chiefly those 
denoting marked disorder <iof the blood, and the fault may possibly 
be not so much increase of bi^e pigments (intestinal origin) or hepatic 
inefficiency (hepatic origin) as some abnormal character of the haemo- 
globin and other pigments set fiee within the portal area and con- 
veyed to the liver in the portal blood. I consider it to be probable 
that some part of the urobilin and chromogens of the urine are normally 
formed within the portal area, notably within the spleen, where, according 
to my observations, haemolysis is most active ; and their increase in disease 
may denote abnormal blood changes antecedent to any subsequent hepatic 
inefficiency. 

In deciding to which of these various possible causes urobilinuria is due 
in any particular case, we must be guided, I think, by the general 
characters of the symptoms rather than by any particular view as to 
the source of urobilin. Thus, in absorption of extra vasated blood. I regard 
the urobilinuria as not necessarily of the same significance as it has 
in severe forms of febrile (toxajmic) jaundice. In all cases it denotes 
increased haemolysis. But subject to this, it may in some denote intestinal 
derangement — increased putrefactive changes, with increased formation of 
urobilin from the bile pigments within the intestine ; in others it may 
denote abnormal haemolysis with formation of abnormal pigments in the 
tissues (extravasated blood) or in the spleen ; and lastly, in a third group 
it may possibly denote hepatic inefficiency in dealing with the haemo- 
globin supplied to it. The data we possess, then, by no mea^:^ justify the 
view that urobilin is essentially the pigment of hepatic disorder. 

Bilirubin calculi. — Before passing from this subject of the variations 
in the charaeter of the bile pigments presented in disease, and their 
^ possible significance in relation to disorder of the liver, I must refer to 
one other modification of a qualitative character, which may not only 
denote but actually be the immediate occasion of severe ^dis^rder of the 
liver ; I refer to that change which leads to the precipitation of bilirubin 
in in^luble form within the intrahepatic bile-ducts or within the gall- 
bladder, and to the formation of bilirubin calculi. • 

^ Bilirubin itself is never precipitated ; but under certain conditions it 
forme a combination with calcium, and is then precipitated as an insoluble 
compound. In this form it is khe nucleus of a considerable profvortion of 
the ordinary gall-stones ; in a smaller proportion it is itself the calculus. 
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^hd may constitute the gritty particles — the so-called biliary sand — found 
within the intrahepatic ducts, or the small calculi found either in these 
ducts or in the gall-bladder. 

•fwo forms of these calculi are met with ; in the one the bilirubin- 
»calcium is mixed with cholesterin, as much as 25 per cent of the latter 
being present ; the remainder being made up of bilirubin-calcium, usually 
with small quantities of copper and traces of iron. The calculi of 
this kind are usually of large size, as large as a cherry or larger ; and 
lie singly, or at most in groups of three or four, in the larger bile-ducts 
or gall-bladder. In the other form this insoluble compound of bilirubin 
forms the whole calculus. These stones are of small size — from that of 
a graia of sand to that of a pea — and form soiid brownish black concre- 
tions with rough, irregular surfaces ; sometimes of wax-like consistence, 
sometimes firm, hard and brittle. They consist almost entirely of the 
calcium compound of bilirubin or bili^crdin, without any cholesterin, or 
at most with mere traces of it. 

Besides these forms of calculi, in which it forms the chief constituent, 
bilirubin -calcium is a common constituent of most gall-stones, either 
intermixed with the cholesterin or sometimes forming the central nucleus. 

A special interest attaches to these calculi of bilirubin-calcium ; inas- 
much as, unlike the ordinary mixed cholesterin calculi, the seat of the 
formation of which is the gall-bladder, or very rarely the larger bile- 
ducts, small bilirubin -calcium calculi are frequently found in the intra- 
hepatic ducts. What determines their formation ? Both bilirubin and 
calcium a^re normal constituents of the bile. Yet in whatever amount 
they are present, or however highly the bile may be concentrated, they 
can ^lever be made to combine to form this insoluble compound. Mere 
excess of bilirubin appears insutficiont of itself to bring this about in 
normal bile. Addition of lime water, however, leads eventually to a pre- 
cipitation of bilirubin-calcium. But certain substances in the bile appear 
capable of hindering this precij)itation even when lime is present in 
abundance. The bile salts possess this power. Naunyn finds that in the 
presence of bile salts the calcium combines at first with the bile acid ; and 
it is not untile large excess of lime is added that precipitation takes place. 
It is not likely that the precipitation of this compound is solely de- 
pendent upon an increase of lime in the bile. It is suggested that excess 
of lime in drinking-water may give rise to calculi by favouring the pre- 
cipitation of bilirubin-calcium ; there is no evidence, however, ^hat the 
amount of lime in the bile is affected by the administration of lime in 
the food (Naunyn). Its source in all probability is the mucous membrane 
of the bile passages, as pointed out by Frerichs. More important than 
any mere increase of lime or amount of bile pigment in determining the 
precipitation of bilirubin-calcium is the presence or absence of albumin m 
the bile. Thus egg albumin brings about a precipitation of bilirubin- 
calcium from bile, and from a solution of bile salt containing bilirubin. 
It is highly probable, then, as Naunyn says, that albumin is the chief 
factor in determining the precipitation of these biliary concretions 
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within the bile-ducts, the albuminous material being derived from tK^ 
desquamation and disintegration of the epithelium of the bile passages. 

These small intrahepatic calculi of bilirubin-calcium seem to play an 
important part in producing cholelithiasis. They are carried into the gall- 
bladder, where they act on its mucou§ membrane as foreign bodies,- 
and favour the catarrhal condition which leads to the formation of 
cholesterin. In the centre of gall-stones a small nucleus of this compound 
is frequently to be found. 

Conclusion . — The precipitation of bilirubin in insoluble form. With the 
production of biliary concretions of bilirubin -calcium, is thus to be 
regarded as evidence of disorder of the bile passages, not of the liver- 
cell itself. « ,, 

Excretion of bile salts. — Tthe salts of the bile ai-Q, the soda salts of 
the two bile acids, glycocholic and taurocholic acid. The bile acids 
are combinations of a common^ acid — cholalic acid — with glycocine 
and taurine respectively ; products of the decomposition of albuminous 
material within the liver. The formation of bile acids is thus a special 
index of the amount of albuminous metabolism within the liver- 
cell. How closely it is related to other functions of the liver-cell is 
indicated by the interesting studies made by Schmidt and his pupils, to 
which reference has already been made. They find that even outside the 
body the liver-cell can form bile acids from albumin, but that it cannot 
do so unless glycogen, or, what is even better, grape sugar, be present. 

The fate of the bile acids within the intestine is interesting. A small 
proportion only can be accounted for in the faeces. A large proportion, as 
much as seven-eighths according to Bidder and Schmidt, is again absorbed 
and again excreted in the bile. It is this remarkable behaviour of the 
bile salts that has led to the view, originally propounded by SchifF, that 
there exists within the portal area “a circulation of bile.’' The bile 
obtained from a fistula is much poorer in solids than normal bile, and the 
difference is almost entirely due to want of bile salts. No substiincc or 
drug has so powerful a stimulant action on the liver-cell as its own bile 
salts. 

We have little information as to the variations in their taxcretion met 
with in disease. Clinically our chief interest is directed to the bile salts 
in connection, first, with their solvent action on cholesterin, the chief 
constituent of gall-stones ; and, secondly, with their appearance in the 
urine in& cases of jaundice. Cholesterin is held in solution in the bile 
mainly by the presence of the bile salts ; it is insoluble in water or 
aqueous saline solutions, but easily soluble in solutions of the bile salts ; 
solutions containing J to 2^ per cent of bile salts can dissolve about a 
teu4|Dpart of their own mass of cholesterin (Naunyn). One of the oldest 
v^ws of the origin of gall-stones is, that owing to decompositioti of the 
bile acids withili the gall-bladder, the cholesterin is no longer held in 
soluMon and becomes precipitated (Frerichs). There is no conclusive 
evidence, however, that calculi ever arise in this way. The*^ evidence 
presently to be considered goes rather to show that gall-stones arise from 
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^creased secretion of cholesterin from the Avails of the gall-bladder, not 
irom simple precipitdtion of the cholestsriii held in solution. 

Much importance was formerly attached to the presence of bile acids 
in the urine in certain cases of jaundice, and to their absence in others, as 
an important gauge of the degree of activity of the liver. Since the bile 
acids are admittedly formed by the liver, and by the liver alone, their 
absence from the urine, in any case of jaundice, Avas held to be due to 
inactivity of the liver. Hence the vicAv of a htematogenous as distinct 
from a*hepatogenous jaundice. This matter Avill be cojisidercd fully else- 
where (art. “ Jaundice ’'). Here it can only be said that the studies of 
Stadelmann have thrown an entirely fresh light on this subject. So far 
from tjie formation of bile pigments and of'^bile acids by the liver-ccll 
necessarily going hgind in hand, as hitheito assumed, these studies shoAv 
that a large increase of bile pigments in the bile is frequently attended 
with a no less marked diminution in l^ile acids. This peculiar result is 
especially chaiacteristic of the action of certain poisons which possess 
powerful ictcrogenetic properties (toluylendiamin, phosphorus). The 
jaundice caused by such agents is always marked by a greatly diminished 
formation of bile acids ; and hence at the very time the mine is loaded 
Avitli bile pigment there may be little or no trace of bile acids. 

Pettenkoff'er's reaction. — The test for the detection of bile acids in 
the urine is the Avell-knoAvn one which goes by the above name. A 
small quantity of the urine is placed in a i)orcelain capsule, and to it tAVo 
or three drops of a solution (10 per cent) of cane sugar are added. Then 
strong sulphuric acid is added drop by drop, Avhen the fluid first becomes 
opalescent, then clear, and successively assumes a pale cherry red, a dark 
red,^nd finally a purple-violet tint. The reaction depends, as it has since 
been shown, on the production of furfurol by the action of the acid on the 
sugar. Hence a modification of the test has been suggested, a solution 
of furfurol in water of 1 per millc being employed instead of sugar. 
To 1 c.c. of an alcoholic solution of the urine a single drop of this furfurol 
solution is added ; then 1 c.c. of strong sulphuric acid. The method 
gives a perceptible reaction Avith quantities so small as even o\yth to -jV^h 
of a milligram jme. For clinical purposes the test is of little value, as the 
reaction is often given by other organic substances present in the urine. 
According to Prof. Halliburton, Avith whom I entirely agree, it is never 
possible to detect bile salts in the urine by the direct means of this test. 
They must always be separated by evaporating the urine to <^ryness, 
extracting with alcohol, and then precipitating the bile salts by adding 
12 to 20 times ite bulk of ether. The precipitate is then dissolved in water, 
and decolorised with charcoal before applying the test. Even then I 
have failed to get any definite reaction in cases of undoubted sftjtple 
obstructive jaundice, where there was every reason to expect bile salts to 
be present ; and I have got it Avhere no bile was present. • 

Many substances present in the urine — such as albumin, fatty a&ids, 
and pheribl compounds — give a reactioA with Pettenkoffer’s test, so 
closely resembling that of bile acids “ that Avere it not for the method 
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of spectroscopic observation we should b*e unable to pronounce an opinion 
concerning the identity or non-identity of the colouring matters wbicn 
are produced in each case (Gamgee). Applied in the way usually 
recommended for clinical purposes, the test is then, in my experience and 
judgment, quite useless. Further, the information it yields, even when 
accurately obtained, is hardly commensurate with the labour involved in 
acquiring it, now that it has been shown that the formation of bile acids 
by the liver varies so greatly, and that their presence or absence from 
the urine has not the significance formerly attached to them. 

Excretion of cholesterln. — Cholesterin is a constant constituent of 
the bile ; but, unlike the constituents just considered — the bile pigment 
and the bile acids — it is by no means peculiar to the bile. It is, a sub- 
stance very widely distributed in the animal body; it is especially 
abundant in nervous tissue, and is found also in the corpuscles and 
plasma of blood, in milk, sweat,* in serous exudations, pus, and in the 
secretions of mucous membrane generally. It is held in solution in the 
bile by the bile salts and by the traces of fats and soaps present. 

Cholelithiasis . — The chief interest attaching to it is that it forms the 
most abundant constituent of gall-stones. The conditions determining 
its amount and its solubility within the bile are thus of special interest. 
With regard to its source there is still difference of opinion. Its wide- 
spread distribution within the body would suggest that it is excreted by 
the liver. In cases of jaundice with complete obstruction it is said to 
accumulate in the blood (Frerichs), but this statement lacks confirmation. 
A more recent view is that it is not merely excreted from the blood, but 
that it is formed by the mucous lining of the gall-bladder and the larger 
bile-ducts (Naunyn), and that it is really a product of degeneration ojf the 
epithelium of their coats. According to the experiments of Naunyn, whose 
studies are the most exhaustive yet made, cholesterin is not simply 
excreted by the liver, for he found no noteworthy increase in the bile 
after administration of large quantities of cholesterin, both by the mouth 
and subcutaneously ; he concludes, indeed, that no separation whatever 
of cholesterin from the blood takes place through the bile. He finds, 
moreover, that the amount of cholesterin is not dependant upon diet. 
He also investigated the excretion of cholesterin in various diseases, but 
failed to find any notable increase of the substance, unless gall-stones 
were also present. He concludes, then, that the cholesterin of the bile is 
neitheraa product of general metabolism nor a specific secretion product 
of the liver. 

On the other hand, the secretion of mucous membranes constantly con- 
tains cholesterin, sometimes in no less quantity than the bile itself. In 
bila»4>he proportion varies from 0*5 to 3*5 per 1000. In sputum of 
catarrhal bronchitis Naunyn found it to the amount of 0*9 in 1\)00, and 
in spxtum of jfetrid bronchitis he found it to the amount of 1*5 per 
lOOO.. , In pus it has been found in even higher amounts. In all these 
cases mere has been actual infkimmation and an abnormally lai^e amount 
of degeneration of cells and epithelium ; and Naunyn thinks it probable 
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a considerable shedding of epithelium from the biliary passages, 
•induced by the deleterious action of the bile itself (as a protoplasmic 
poison), constantly goes on. 

Whatever view we may take of the source of the cholesterin of the 
bile in health, whether hepatic, as Frorichs and Gamgee maintain, or 
biliary, as Naunyn suggests, there can bo little doubt, I think, that the 
latter is its source in disease. An increased formation of cholesterin 
in connection with subacute inflammatory and catarrhal conditions of the 
lining ftiembranc of the bile passages, especially of the gall-bladder, 
is the chief factor underlying the formation of gall-stones in disease. The 
cholesterin which goes to form gall-stones has never been in solution in the 
bile. It is formed as viscous material within the degenerated epithelium 
thrown off from thm gall-bladder ; and it Collects, as such, either around 
amorphous particles made up of degenerated epithelium, or around small 
solid concretions of bilirubin-calcium. Cfncc formed, the calculus grows by 
further accretion either of cholesterin or bilirubin-calcium, or both. The 
cholesterin, according to Naunyn, may accumulate in two further ways ; 
it may come either from degeneration of the epithelium lying around it, as 
in the cases in which a stone lies in a pocket embracing it so closely that 
no bile may have entered for some time ; or, on the other hand, when 
the stone is bathed in bile, it may grow by crystallisation of the cholesterin 
in the bile. But this mode of increase is rare. In the great majority 
of calculi the superficial layer is not crystalline, but at first is amorphous ; 
it is at a subsequent date that this amorphous cholesterin undergoes 
crystallisation. 

What is it that determines this increased formation of cholesterin ? 

TJie facts with regard to the general etiology of gall-stones Jire well 
known. Gall-stones are uncommon in young people under 30 years, and 
most common in old people over 60. They are much commoner in 
women than men — among males in 4*4 per cent of bodies examined, 
among women in 20'6 per cent. Among women they are much more 
frequent in those who have borne children. Thus it appears that the 
formation of gall-stones is facilitated by anything which interferes with 
or retards thcP flow of bile ; as, for example, by the habit of lacing in 
women, which diminishes the movements of the diaphragm ; by pregnancy, 
which acts in the same way ; by the less active habits of advancing life, 
and the atrophy of muscle which attends it. According to Charcot, the 
unstriped muscular fibres of the walls^f the bile-ducts undergo extensive 
atrophy in old^ people. Stagnation of bile is an etiological factor about 
which there is no»dispute. 

How, then, does stagnation of bile lead to the formation of biliary 
calculi ? We have seen that such formation is the result of mof ^d 
processes tn the lining membrane of the gall-bladder ; Frerichs taught tha^ 
in stagnating bile the bile salts were apt to undergo dcccftnposition^ the 
reaction o^ the bile to become acid, and the cholesterin, previot&ly 
held in smution by the bile salts, to 1^ precipitated. The ^cent 
observations of Naunyn throw another light on the subject. According 
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to Naunyn, the catarrh responsible for *the increase of cholesterin is 8^,t 
up by presence of micro-organisms. Normal bile is sterile ; Gilbert* 
and Girode found it so in 6 out of 8 cases, even 24 hours after 
death ; Naunyn found it so in 4 cases, and I found it so in 2 out 
of 3 cases. But when it stagnates, organisms may bo found in itr 
The organism most commonly present under such circumstances is 
the Bacillus coli communis ; and this organism Naunyn regards as 'the 
commonest cause of the disease of the mucous membrane which leads 
to the formation of stone. The sequence of events he considers to 
be stagnation of bile, favouring invasion of this organism; then some 
degree of cholangitis and cholecystitis, which this organism can un- 
doubtedly cause, and, as •the result of this inflammation, formation of 
gall-stones and cholelithiasis. « r 

The importance of stagnation of bile is evident from certain ex- 
periments made by Naunyn. After ligature of the common duct, the 
injection of this organism caused acute inflammation of the bile passages 
and death of the animal. On the other hand, its injection into the 
healthy ducts without previous ligature produced no symptoms what- 
ever. 

The invasion of the bile passages takes place from the intestine. 
Invasion from the blood plays no j)art in the etiology of cholelithiasis. 
Prof. Sherrington found that at a time when the blood was teeming with 
organisms there might not be the slightest penetration of them into the 
bile. When organisms do appear in the bile, as undoubtedly they do, this 
occurs later, when some damage has occurred to the walls of the capillaries. 

An important point remains to be noted. For the formation of gall- 
stones in the number that we so often meet them, it is by no pieans 
necessary to assume a continuous infection with organisms. On the 
contrary, what probably happens is that a transitory invasion suffices to 
set up a certain degree of catarrh sufficient to lead to the formation of a 
few gall-stones. Afterwards the gall-stones themselves, even in the absence 
of organisms, suffice as the irritant : they irritate the mucous membrane 
mechanically, and lead to an increased formation of cholesterin, and by 
causing obstruction favour subsequent reinfection. 

Conclusion . — Thus it appears that the largo group of morbid con- 
ditions comprised under the term cholelithiasis are due primarily to 
disorder of the bile passages, not to functional disorder of the liver. 

E43retion of drugs and poisons. — The excretory functions of the 
liver are not confined to the more or less specifie constituents just con- 
sidered, but extend also to a class of other substances, medicinal and 
otherwise, which may be present in the blood. Thus it has been shown 
a number of drugs, when given by mouth or injected subcutane- 
ously, are to be found in the bile ; for example, zinc, ferrodyanide of 
potassium, iodide of potassium, cane and grape sugar, sulphate of copper, 
oiBof turpentine, bromide of potassium, iron, lead, nickel, arsenic, silver, 
bismuth, antimony, carbolic^^ acid, salicylate of soda, tolu^lendiamin, 
chlorate of potash. In some cases this excretion takes place very quickly. 
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ytus Peiper found salicylate of soda in the course of half an hour after 
•its administration by the bowel; iodide of potassium after some six to 
eight hours. In the case of toluylendiamin, a drug notable for its power 
of inducing jaundice in dogs, I was able to detect it in the bile within 
4ialf an hour of its intravenous injection ; and in three to four hours 
it was present in quite an appreciable, albeit very small quantity. In 
resf)ect of such substances the liver is, however, no mere filter. AVhile 
excreting some of them, others it appears to arrest or destroy. Thus 
atropin?, muscarin, strychnine, kairin, antipyrin, quinine arc not to be 
found in the bile after their administration. 

This power of arresting poisons is one of the most important functions 
discharged by the liver, as it prevents the? escape into the general 
blood current of •rude products of digestion, many of which possess 
poisonous properties. Thus Roger (1893), experimenting on guinea- 
pigs, found that a watery extract of li^er was some sixteen times more 
poisonous than that of muscle, and about five times more poisonous than 
that of kidney. 

There are two sets of observations with regard to the action of the 
liver upon strychnine: Jacques found that a dose of 0*74 milligramme 
per kilo injected into the portal vein of a dog caused scarcely any 
noticeable effect, whereas loss than the half of this dose (0*3G), injected 
directly into a peripheral vein, killed the animal in three minutes. 
Roger made a numl)cr of comparative experiments on healthy frogs, and 
on frogs deprived of the liver. (The latter animals live four to five days.) 
While a thcalthy frog survived the injection of 0*03 milligramme of 
strychnine for 40 hours, a smaller dose (0’02) killed the liveiless frog 
in 17 hours. The results were still more striking if smaller doses 
were injected more gradually (over an hour). Thus a healthy frog 
received 0*016 milligramme subcutaneously without any ill effect; while 
a smaller dose (0*012) killed the liverlcss one with violent convulsions. 

As regards atropine, some interesting experiments of Kotliar (1893) 
made on dogs seem to point to a similar conclusion, namely, that the 
liver has a protecting power against its action. If the poison were made 
to pass throng the liver, the animal was more resistant than in the case 
of direct injection into the general blood current. 

As suggested by Dr. Lauder Brunton, some interference with this 
function of the liver in regard to alkaloidal and other deleterious 
products reaching it from the intestine is probably accountable f 01 J certain 
of the more cpmmon symptoms usually ascribed to disorder of the liver, 
such as a bitte^® taste in the mouth, giddiness, cloudiness of intellect, 
drowsiness, irritability, depression. Products which the healthy liver 
ordinarily destroys may escape into the general blood. 

This *f unction is indeed bound up with the general metabolic activity 
of the liver-cell. Thus leuciii and tyrosin — secondary products formed 
in pancreatic digestion — are arrested and transformed within the l>ver- 
cell. In cases where the liver undergoet excessive degeneration, as in 
acute yellow atrophy or phosphorus poisoning, these products pass 
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^ through unchanged and appear in the urine. Along with them doubtlej^ 
pass a series of other products nonnally arrested by the liver. 

Another fertile source of disturbance is the excretion of such products 
into the bile. In relation to the pathology of jaundice and disorder of 
the bile passages generally, this excretory function of the liver is, I com 
sidcr, all - important. The power possessed by certain drugs and 
organic poisons of causing jaundice is, according to my observations, 
connected with their irritant action on the lining of the bile passages in 
the course of their excretion by way of the bile. Such poisons ^usually 
cause more or less marked changes in the blood. But, as I have shown, 
their power of inducing jaundice is proportioned, not to the action on 
the blood (phosphorus, Mr instance, has no ha3molytic action 4 at all), 
not to the amount of hjemogMbin set free, not to the amount of bile 
pigments formed, but solely to the degree of viscidity of the bile 
induced. • 

It is in this relation that the observations on the excretion of 
toluylendiamin through the bile are of most interest. This drug is the 
most notable of all icterogenetic poisons j and my observations with regard 
to it (1895) show that the increase of viscidity of the bile, w^hich is the 
immediate cause of the obstructive jaundice, is the direct result of the 
irritant action of products in the bile. So irritant, indeed, is its action 
that, with large doses, fin intense inflammation of the duodenum can be 
set up, definitely beginning at the orifice of the bile-duct where the 
poison (injected subcutaneously) reaches the duodenum. When the 
action of the drug is at its height the whole of the intrahepatic ducts 
are found filled with thick viscid bile. Lower down colourless 
mucus fills the common duct, and may be seen exuding slowly through 
the opening of the bile papilla into the duodenum. The duodenum is 
also filled with similar viscid mucus free from bile ; its mucous membrane 
is acutely inflamed, red, studded with punctiform hsemorrhages, and 
swollen to three times its normal thickness. The whole of the bile 
passages, in short, are in a condition of acute catarrh, set up presumably 
by products contained in the bile. For be it noted the catarrh is of 
intrahepatic, not of duodenal origin. It extends from tht* smaller ducts 
down to the duodenum. Affection of the duodenum is indeed by 
no means necessary. The catarrh and the accompanying jaundice are 
producible even when the common bile-duct has been ligatured and a 
biliary iSstula established. 

The production of catarrh in this way, by excretion of products in the 
bile, I consider to be, as I have already pointed out, a mast important fact 
in relation not merely to severe forms of jaundice produced by poisons, 
but Co the pathology of liver disorders generally. 

^ The normal products of digestion, carried to the liver and excreted in 
the bile, are fton-irritant. If at any time, as the result of impaired 
digestion or other such cause, abnormal products are formed in the 
intestine and absorbed into tfie blood, the duty falls upon tBe liver to 
arrest them, either by modifying them or by excreting them. This 
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fftnction it discharges successfutly, and in the great majority of cases 
. probably with little or no disturbance to itself ; for it is with crude 
products that it is accustomed to deal. Did it pour its secretion 
directly into the intestine, no disturbance would arise, — no further 
^opportunity would be given for any of the abnormal products to produce 
ill effects. As it happens, however, the bile, with any injurious pro- 
dikcts it may contain, has to pass at a low pressure along the system 
of bile passages lined Avith epithelium, the larger of them having a 
mucou« lining supplied with mucous glands. If, then, such products 
have any irritant qualities whatever, the effect is to increase the amount 
of secretion thrown off from the epithelium of the bile passages ; 
and ii^ proportion to the increase of mucus t^ere is a tendency for the 
flow of bile to be netarded. , 

Fortunately only certain organic poisons, and these nt)t common ones, 
possess irritant qualities to any notaltle degree. Their action is simi- 
lar to that of toluylendiamin, in that they cause such an increase of 
Aiscid mucus that the flow of bile is temporarily arrested, and jaundice 
results. The obstruction then is chiefly i n trail epa tic. Of this nature, 

I consider, the various more or less specific forms of jaundice are — 
“epidemic” (catarrhal), probably also ordinary “catarrhal” jaundice; 
“malignant jaundice,” “febrile jaundice,” “infectious jaundice (WeiVs’ 
disease),” “acute yellow atrophy of liver,” also the jaundice of yellow 
fever, relapsing fever, malarial fevers, pyaemia, and other febrile condi- 
tions. 


But jDrobably many products of abnormal digestion possess some 
irritant quality ; falling far short indeed of that above described, but 
yet capable of producing a certiiin amount of disturbance. The 
excretion of these may occasion a certtiin retardation in the flow of 
bile, and thus lead to some absorption of bile constituents. This is one 
of the conditions underlying the ailments variously known as “bilious- 
ness,” “ torpor of the liver,” and cause the icteric tinge of conjunctivse 
characteristic of these ailments. 


It is easy to understand how the liver -coll, which originally had 
escaped injury, may suffer in its functions secondarily to this condition 
of bile and bile passages ; how, in short, many of the classical symptoms 
of “ lithsemia ” may arise — not merely a sluggish flow of bile, but also an 
altered metabolism, evidenced by increase of urates and uric acid in the 
urine characteristic of the condition ; and how by the continuance of the 
disturbing factors — faulty jDroducts conveyed to the liver on the one hand, ’ 
retarded exRretion along the bile passages on the other — we may have 
biliousness established as a more or less chronic habit of body. 

The primary fault lies not with the liver, but with the organ ^^on- 
sible fof the products conveyed to it in the portal blood. Under fiiese 
circumstances, to speak of “lithsemia” as a substantiA^p condition ifue 
primarily to disorder of liver function, as Murchison does, is l^ardly 
justified.® The only fault in the liver jpay be that it merely excretes 
certain of the abnormal products into the bile, and fails to destroy or 
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modify them on the way. But to e^Ccrete can be hardly deemed 
primary error of function on the part of an excreting gland. 

While, therefore, fully recognising the important part played dis- 
turbance of liver function in disease, it is in my view no less impoVtant 
to recognise the precise relation in which such functional disturbance 
st^inds to disease elsewhere. In most cases it is not the primary disorder, 
but is itself the result of functional disturbance elsewhere ; either in the 
organs responsible for the jiroducts supplied to it, or, as in the cases just 
considered, in the bile passages. «. 

So far I have considered this condition of intrahcpatic (toxa^mic) 
catarrh solely in relation to jaundice and biliousness, and to the condition 
termed lithiemia. I have^now to point out that in relation to^chole- 
lithiasis and the formation of gy-ll-stones it may also ^lay an important 
I)art. We have seen that in many cases the nucleus around which the 
deposit of cholcstei in tnkes place isi formed of the insolulde body bilirubin- 
calcium, that in a number of cases the calculi may consist entirely of this 
material, and that, unlike the ordinary calculi consisting of cholesterin, 
which are formed exclusively in the gall-bladder, small calculi of bilirubin- 
calcium are not infrcipiently found in the intrahcpatic ducts, either as 
“bile sand” or as definite calculi. Wo saw, moreover, that what dc- 
'tcrmiricd more than anything else the i)recipitation of biliru])in in this 
insoluble form was the presence of albuminous matter. It is thus 
extremely prol)ablc that long-standing conditions of intrahcpatic catarrh, 
by leading to shedding of epithelium, may be the chief etiological factor 
in the formation of this bile sand. And thus indii ectly it may be„a 2 )otcnt 
factor in the production of larger gall-stones ; inasmuch as we saw I'eason 
to ])elicvo that, a])art altogether from microbic infection of the bile 
jiassiigcs, these small calculi of bilirubin-calcium might, in certain cases, by 
the mechanical irritation they set uj) Avithin the gall-bladdei*, lea<l to the 
formation of cholesterin. 

(Conclusion . — Disturbances of the excretory functions of the liver play 
the chief role in the production of functional disorders of the liver. 

Digestive functions. — The functions of the bile in di^^estion, long 
regarded as of the first importiince, have noAv been shown to lie within 
comparatively narioAv limits. On starches and protcids, the two chief 
food constituents, it exerts practically no action Avhatcver. Its action is 
restrictec^ to fats, Avhich it emulsifies, thereby faciliUiting their absorj^tion. 
• Wheti bile is cut off from the intestine, the faeces contain a large 
excess of fat ; instead of coTitaining only about 1 j)er (jpnt of the fat 
administered, the amount thus lost may be as much as G6 j)cr cent. It is 
the presence of this fat which gives the peculiar clay colour to the faeces 
in coles of obstructive jaundice ; it may constitute as much as 1 1 to 13 per 
ceift of the weight of the f;eces. It may be in |)ixrt responsible for the 
lAecul^r sickening fmtor which faeces free from bile usually have ; but 
Gamgce, on the other hand, has ^phseiwcd the complete absence ijf foetor, 
in spite of large quantities of unabsorbed fat, in cases of fatty stool due 
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tb disease of the piiicreas without pressure on the common bile-duct. 
It is certain, however, that if dogs with biliary fistula bo fed on carbo- 
hydrates instead of fat, the foetor in great part disappears. 

ft is this peculiar foetor of the faeces in the absence of bile that has 
oled to the view that the bile has powerful antiseptic properties. It 
certainly has no direct antiseptic action, for micro-organisms of \ arious 
kinds have been shoAvn to grow freely in media contiiining bile (C'opeman 
and Winston, Sherrington). On the other hand, it is found by other 
obscrv%rs, as pointed out by Oamgee, that free l)ile acids have pow erful 
antiseptic properties. It is prokable that as soon as the bile comes into 
contact with the intestinal contents, the bile salts arc decomposed, and 
bile ii^ids set free ; and it has been suggested (Oamgee) that the 
presence of these i^ids may modify in some Avay the putrefactive changes 
which albuminous substances undergo in the intestine. Whether this be 
so or not, it is certain that their place fhay be taken )>y other agents. For 
in the case of biliary fistula recorded by Afayo Robson, wh(*re for fifteen 
months all bile was discharged externally, the odoui* of the faeces did not 
(litter from that of a healthy motion, and the Ixovels wei’e (piitc regular 
throughout witlmut the use of aperients. That the ])r(‘sence of bile 
is not essential to good nutrition, is furthei* e\idenc('d by the case of ^ 
biliary fistula recorded by Pa ton. The woman n* turned after a velar’s 

interval in a state of robust health, having put on a stone in weight 
notwithstanding the comjfictc absence of bile from the intestine. 
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CONGESTION OF THE LIVER 

Synonym, — I lypermnm of the Liver, 

Definition . — A pathological condition associated with a number of diseases, 
not itself constituting a disease, hut conveniently considered separately 
on account of the size and importance of the organ; consisting in the 
presence of a large excess 6f blood within the blood-vessels of tho« liver ; 
clinically characterised by a ^varying degree of eilargement of the 
organ beyond physiological limits and by disturbances of liver function ; 
caused by two distinct sets of* conditions, one of chemical (gastro- 
intestinal) origin — “ active congestion,” the other of mechanical (cardiac) 
origin — “passive congestion resulting in recovery on removal of the 

cause. 

Varieties. — The condition known as “ congestion of the liver ” 

, cannot be regarded as a distinct disease. Under any circumstances 
the border - line between physiological and pathological hypeifcmia 
of any organ is ill defined ; and this must especially be the case in 
an organ subject, like the liver, to groat physiological variations in 
the (quantity of blood it contains. If therefore a pathological condition 
like congestion, common in varying degree to all organs alike, the digni- 
fied with the title of disease, it must be on some special gi’ound, such as 
the size of the organ or the importance of its functions, and the, con- 
sequent gravity of the effects connected with disturbance of them. 
Examples of such organs wo have in the case of the brain and spinal 
cord. 

It is only on this ground that congestion of the liver has any claim to 
be considered as a form«al malady ; for it is always associated with 
and depends upon diseased conditions elsewhere — notably, for instance, 
upon congestion of the gastro-intestinal tract. In the casettff the gastro- 
intestinal tract the effects of congestion are widespread and ill defined; 
in the case of the liver they are concentrated, and thus arrest the 
attention alike of patient and medical observer. These effects in the 
liver oc%asion a distinct loc^il distress, as well as more general symptoms 
referable to disturbance of the gastro-intestinal functions. 

Again, the liver is particularly subject to congestfions, partly on 
account of the character and the richness of its double blood-supply ; 
pai^l}^ on account of its situation at the outlet to the portal system on 
t|je one hand, and of its neighbourhood to the heart on the othef. Thus 
it hasato share in every congestive trouble arising throughout the exten- 
sive^area from which the portal blood is drawn ; while its proximity to 
the heart renders it one of th^first organs to be affected by aify obstruc- 
tion to the flow of blood through the right side of the heart. 
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According as the increase of blood is brought about by increased 
• inflow through the poi*tal vein, or obstructed outflow through the hepatic 
veins, it is possible to distinguish two varieties of congestion of the Uver, 
diflFerent alike in their causes, their clinical features, and their pathology, 
o Hence the distinction between them is of practical importance. The 
congestion due to obstructed outflow is rightly called “ Passive,'' as it is 
brt)ught about by mechanical causes, and is attended with corresponding 
lesions — such as dilatation of capillaries, fatty degeneration, and atrophy 
of cells — the results of increased pressure. That connected with increased 
inflow, on the other hand, is in the first instance an exaggeration of the 
normal condition of the organ during the times of its activity ; it is the 
resulUof chemical and nervous influences, such as operate in health during 
digestion ; and th^ anatomicjd changes artj also those of increased activity, 
and not of increased pressure. This form again is rightly called ^Ictire." 
As an independent affection it is this^Iatter form of congestion only that 
really needs consideration. Passive congestion ot tlic liver is best 
described under the title of “the cardiac liver,’' usunlly given to it by 
French 'winters, and considered as one of the sequels of heart affections. 

Active congestion. — Conditions influencing the qmvtity of blood in liver . , 
— Eightly to understand the causes of active congestion it is necessary to 
hfive in mind the chief conditions influencing the circulation within the 
liver in health. Of these the first and most important is digestum. An 
increased flow of blood through the liver with considerable increase in its 
size is ail event of daily periodic occurrence during the process of diges- 
tion. The greater part of this inflow is the result of that general vascular 
dil^^tation throughout the gastro-intcstinal area which attends the process 
of digestion, and the consequent greater inflow of blood into the portal 
system. To a much loss extent the inflow is due to a corresponding 
dilatation of the hepatic artery ; but the quantity of blood convoyed to 
the liver through this channel seems very small when compared with 
that carried to it by the portal vein. It is thus obvious that, to a much 
greater extent than is the case with other organs, the amount of blood 
within the l>ver is regulated by changes occurring outside it, namely, 
in the gastro-intestinal area. Whatever amount of blood is allowed to 
enter the portal system, as the result of the changes going on in that 
area, must necessarily pass through the liver, whether the liver be con- 
cerned in the activity of that area or not. As a matter of fact, hoviBver, the , 
period of engorgement of the liver during digestion corresponds with the 
period of its greatest functional activity consequent on the supply of food 
products conveyed to it. The primary influence, therefore, regulating the 
amount of blood in the liver at any time, whether directly through-, the 
hepatic ‘artery or indirectly through the stomach and intestine, is tjie 
presence or absence of food products in the portal bloods Or, as jt may 
otherwise be expressed, the degree of congestion of the liver in health is a 
question jflainly of gastro-intestinal chemistrip 

This activity is doubtless conditioned by the nervous system, but of 



44 


SYSTEM OF MEDICINE 


the nervous mechanism concerned we know but little. It is probably, 
in the main peripheral. But that there is also some central nervous ‘ 
control over the blood-supply of the liver appears in the well-known 
experiment of Claude Eerriard in which, by puncture of the floor 
of the fourth ventricle, it is possible to induce intense (albeit only* 
t€mpor/if‘yJ /ivpGnenuii ol t/w /Tver wit/i glycosiirui. Some vaso-iuhibitory 
influence scorns thus to he exerted on the organ directly from the brafti ; 
its course licing down the cord as far iis the third pair of dorsal nerves, 
thence into the sympathetic, and through the splanchnics to th(f liver. 

An opposing vaso-constrictor influence is attributed to the vagi. What- 
ever the nature of this central neivous control, there is little reason, 
except the experiment aboVe noted, to suppose that it jflays any pro- 
minent part in regulating the ((i^antities of blood in tiie liver in health ; 
and its part in disease is jnobably still less. The peripheral mechanism 
which I have indicated is resident *jn the vessels themselves. 

J if Spiro titn/ 'iiLorfiofots. — While, then, the chemistry of th(* gastro- 
intestinal ania, acting through the nervous system, is the chief factor 
regulating the amount of blood within the liver, there is another factor 
the influence of which is not to be overlooked — namely, the influence of 
the respiratory movements. 

The bloo(l-pressure witfiin the portal system is both feeble and vari- 
able, varying from 7 to 21 millimetres of mercury; that in the hepatic 
veins is still less, oscillating between a maximum of + 4 millimetres and 
a minimum of — 5 millimetnis. When the pressure is at its lowest in 
the portal S 3 ^stem, there is thus but little diftcrence between it and that 
in the hepatic veins. The difleience is sufficient, however, to enable the 
blood to pass from the portal into the hepatic veins, aided as the Jlow 
probably is by the rhythmical contractions of the trunk of the portal 
vein and intestinal peristiilsis on the one side, and by the aspirat- 
ing action of the right heart in diastole on the other. Of most im- 
portance, however, in this relation are the respiratory movements of 
the diaphragm. During inspiration the abdominal pressure rises, Avhile 
the intra-thoracic pressure tends to fall ; moreover, as the liver is directly 
pressed upon b}'^ the descending diaphragm, the flow of blooA through the 
liver is greatly' facilitated by both means. Both a suction and a forcing 
power arc e\erted on the flow of blood during inspiration, and this is 
the greater the more forced and deeper the inspirations. 

Exorcise, therefore, which calls forth such forced movements in 
gi’eater degree, greatly facilit«\tes the flow of bloo<l ; whde sedentary 
habits tend to its retardation. 

Etiology. — The causes of active congestion of the liver in disease 
coniiA in an exaggeration or undue persistence of the conditions which 
faj^our physiological h^^pera^mia : these may briefly be described a‘s f/a<tro- 
hUestituil in origin, and rhewical in nature ; and thus they are sharply 
distinguishable from those of “passive congestion,” which are cardiac in 
origin and mechanical in natu#b. Two main groups of cause! may be 
distinguished — (i.) gastro- intestinal, (ii.) toxic. The former group 
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comprises the great majority of cases met with in this country, 
• where the hej^tic congestion is traceable to morbid congestions of 
stomach and intestine arising from errors in food and drink ; the 
latter includes the cases, common rather in tropical climates, in which the 
r,congestion seems to he due to some toxic influoiico, ns in nmlaiia, 
dysentery, yellow fever, icterus gravis, Weils disease, bilious typhoid. 
It* will bo noted, even in these cases, that the entrance of the poison 
is chiefly by the gasti-o-intcstinal tract. 

(i.7 (f astro-intestinal injiaences . — The most common causes of active 
congestion of the liver undoubtedly are gastric catarrh and associated 
intestinal congestions set up by undue indulgence in food and drink. It 
is most commonly found in peisons who habitually eat and drink much, 
and tiike little ex^prcisc. Jiich and higldy seasoned foods which tend to 
produce or aggravate the conditions of catarrh and congestion of the 
mucous membranes are potent for evil? 

Excess in malt liquors, wines, or spirits is undoubtedly also a veiy 
potent cause of congestion, and more common perhaps than excess in 
eating alone. That these agents exert a directly injurious action on tlie 
liver itself is proved by the occurrence of ciiihosis of liver. It is in the 
habitual toper that the best-marked attacks of congestion of the liver are ^ 
to be met with in this country. 

Over-indulgence in Ihjuids of any kind, esjiccjally if taken with food, 
also favours the occurrence of the conditK)n in peisoiis of ])l(‘lhoi‘ic habit 
of body. 

Not^only excess, however, but irregulaiities in the times of taking 
food, insufficient mastication, and ollu‘i causes of gastric <*atiirrli, will 
produce congestion of the liver in persons li.iblt; to it , for ccrtiin patients 
appear to have a proclivity to hejiatic congestion. Such jiatients are 
usually of stoutish build of body, of phlegmatic habit, and of sallow, 
muddy, so-called “bilious” complexion. Tlieie is a want of tone about 
them generally, which seems especially to affect tlieir portal vascular 
system. Causes Avhich in ordinary persons would set up a tcmijiorary in- 
digestion at worst will in them jiroduce well-marked congestion of tlui liver. 

Most of »the above causes operate strongly ai; or near the middle 
age, when a sedentary life is nioie usual. 

Congestion of the liver is frequently a premonitoiy sign of an attack 
of gout; and the connection between these two conditions was insisted 
upon long ago, chiefly by English observers (Scudamore, tfairdner, ^ 
Garrod). 

The forego^ig causes operate by producing and maintaining conditions 
of congestion and catarrh in the stomach and intestine. Among the 
rarer causes may be mentioned dilatation of the stomach, which, actyird- 
ing to fiouchard, may set up active liver congestion. This association^ I 
hav'c also had occasion to note. 

(ii.) Toxic conditions . — In warm climates the various forms of aguish 
and miasmatic affections, such as malam, dysentery, and intermittent 
fevers, are active causes of congestion of the liver. To the same group also 
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belong the various forms of febrile jauntJice, such as yellow fever, ieteru^ 
gravis, Weil’s disease, and bilious typhoid, in connection with which 
congestion of the liver is a regular occurrence. ^ ^ 

It Iff pvohab/e that in most if not in all these cases the influence on 
the liver is brought to bear through the intestines, as in dysentery, » 
malaria, bilious typhoid ; and that it differs from that operative in the 
foregoing group of cases in being of a poisonous nature. Well-marked 
swelling and congestion of the liver are, in my experience, a common 
accompaniment of the action of the drugs which produce jalindice, 
such as toluylendiamin. 

It is in connection with this group of aftections that the influence of 
cUnuite in favouring congc»tion of the liver may most conveniei?,tly be 
considered. So much more common is the malady iiiohot climates than 
in cold that it has been attributed to great heat alone independently of 
infections. But the two kinds of agency cannot be dissociated, nor 
should wo forgot the changed habits of life in food, drink, and exercise. 
According to the two French observers, Kelsch and Kienor, nearly all 
cases of congestion of the liver occurring in warm climates can be traced 
back to malaria, dysentery, and similar influences. At the same time 
changes of temperature greatly dispose to attacks by intensifying the 
operation of those dietetic and other influences which in more temperate 
climates are less effective. Cold also seems to play a part. The vague 
condition called “ liver-chill is regarded by some authors as a form of 
active congestion of the liver. 

Jiastly, there remain one or two other conditions which h^vc been 
regarded as causes of congestion of the liver. 

The first of tliese is suppirs.scd menstriuition, in connection with which 
some degree of congestion is said not infrequently to occur ; sometimes 
with iaundice. Four such cases of “ menstrual jaundice ” are described 
by Senator. This variety of congestion is usually met with either at the 
catamenial period or at the approach of the climacteric ; and it has been 
supposed to arise directly from vaso-motor disturbance. Perhaps these 
cases ought to bo regarded as belonging to the large ill-defined group in 
which the title “congestion of the liver” is used as a coevenient and 
popular name for ill-understood disorders. 

In diabetes mellitns, also, some degree of congestion occurs. Since 
the time of Bernard it has often been assumed that in diabetes some 
disturbance of the central nervous system might bo one of the factors 
operating through the liver to bring about this condition. A more 
probable explanation of the congestion of the liver in suck c&ses appears 
to mo to be the increased work thrown on the organ by the consumption of 
the J^go quantities of food and drink necessitated by the condition itself. 

Symptoms. — The symptoms of active congestion group thebiselves 
info t\^o classes » those connected with the condition, gastro-intestinal or 
otherf with which the congestion is associated ; and those referable to the 
disturbances in the liver itself* The common symptoms are •those of 
gastric or gastro-duodenal catarrh — headache, malaise, loss of appetite 
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pr sickness, bitter taste in moutli, coated tongue, constipation — to which 
are added a sense of discomfort, weight, or even actual pain and tender 
ness over the region of the liver itself; the patient at the same time 
usually presents the muddy complexion and the yellow eyes so cbaracter- 
.istic of liver disorder. The pain and discomfort over the liver are 
aggravated by pressure or by movement ; they may be affected even by 
pressure of the clothes. Not infrequently the pain is referred to the 
right shoulder. 

Thfe liver is found appreciably enlarged ; it projects below the costal 
margin, and it is tender to touch. 

There is usually a slight degree of jaundice ; in the group of cases 
depending on toxic influences it may be considerable, e^ on intense. 

The urine is bigh-colomed, concentmted, of higher specifle gravity 
than normal, and usually loaded with urates ; not infrequently also it 
contains uric acid crystals. Bile pigment is usually absent, except in tlu^ 
presence of jaundice. 

The nervous disturbances are not the least prominent and disagreeable, 
including as they do not only headache and feelings of giddiness, but also 
great irritability of temper and mental depression. 

Clinical varieties , — According to the severity and duration of the 
attack, two varieties are to be recognised — acute^ met with in fevers, 
and marked by much constitutional disturbance ; chronic, where the 
symptoms are more those of disorder of digestion, connected with long- 
standing habits as to food, drink, and exercise. 

Morbid anatomy. — The anatomical changes found after death in cases 
of active congestion arc ill marked. The livei* is swollen, enlarged, dark 
in colour; and on section its vessels are found very full of blood. This 
overfilling is not limited to the central portions of the lobule, as in thci 
“ cardiac liver ” (chronic congestion). The lobules may show some 
appearances of fatty change ; but the mottling (nutmeg app(jarancc), so 
characteristic of the cardiac liver, is not seen. On microscopic examina- 
tion the liver-cells are swollen and often fatty ; 6r they show some degrees 
of parenchymatous degeneration and cloudy swelling. 

The charges as a whole are significant of over-activity, and fliflei 
from the atrophic and pressure changes presented by the “nutmeg'' liver. 

Diagrnosis. — The diagnosis rests on a concurrence of symptoms of 
gastro-intestinal disturbance with enlargement of the liver, and pain and 
discomfort in the region of that organ. I# 

Progrnosls. — The condition is not dangerous in itself. It derives its 
importance fl^on> its causes. 

Treatment. — The indications in treatment are mainly two : (a) To 
correct the habits of life on which the condition mainly depends ; (i'i).^To 
remove the gastro-intestinal conditions and the associated hypera^mia 
which prevails throughout the portal system. 

(a) If the error be one of excess the food must be smaller in quatjtity, 
less bulk^*, and less stimulating in character, and the intervals between 
meals longer. In the choice of food regard must be had to the 
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stomachy and only such food given as m/l be readily digested without 
giving rise to irritating products. Sauces and all dishes containing over- 
heated fats, such as entries, pastries, and the like, should be avoided. 
Fat in any form should be taken sparingly. The safest meats are those 
roasted, or, in the case of fish, boiled or broiled. « 

If the immediate cause of the congestion be alcoholic excess, as it 
often is, alcohol in every form should be cut off for the time being. « If 
alcohol be only one of the factors it should be taken in strict moderation, 
and only with meals. Indeed, the quantity of liquid of any kind' taken 
with meals should be small ; li<[uids arc better taken on an empty 
stomach between meals. Our object in these measures is to avoid undue 
dilution of the gastric juicop during active digestion — to restrict the,infiow 
of blood into the portiil systempand lessen the amount of digestive work 
to bo done. 

(d) In carrying out these mciAaircs we arc doing much to carry out 
the second indication of treatment ; for })y regulation of the diet we 
diminish and get rid of the gastiic catarrh, with the associated hypersemia 
throughout the portal tract. Much can also be done in this direction 
by use of medicines, such as bismuth with alkalies and bitter tonics 
given before food ; or dilute acids, especially nitro-hydrochloric acid 
with mix vomica, after food. 

But our chief means of diminishing the hypera^mia throughout the 
portal system is free depletion of this system by purgatives. At the 
same time the iiatient must be led to take more exercise. For the former 
j)urpose we prescribe the various saline purgative mineral matters — 
Carlsbad salts, preferably in effervescing form, Maricnbad, Homburg, or 
♦Johann is — taken on an empty stomach in the morning, with an occasional 
[)ill at night time, containing one or more of such drugs as podophyllin, 
mercury in the form of blue pill, aloes or aloin, mix vomica, or rhubarb 
(compound pill). How much such measures are calculated to relieve the con- 
dition is shown incidentally in cases where a copious bleeding from piles 
is immediately followed by great relief to the more distressing liver symp- 
toms, possibly even by api)reciablc diminution in size of the liver itself. 

When, as often happens, the liability to such congestive attacks 
becomes a habit of life, the treatment becomes a much more difficult tiisk. 
In addition to the foregoing measures, it is in such cases that great benefit 
is derived from periodic visits to such Avatering- places as Homburg, 
Carlsbafj*, Maricnbad, or Vichy. The benefit thus obtained is partly due 
to the use of the a arious purgative Avaters, partly also to the more regular 
life and the more restricted diet to Avhich patients, otherrdse unamenable 
to adv'ice, more readily conform. 
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Passive Congestion. — SynSnyms. — Xutmefj liver ; Cifanotiv atrophf 
•ij liver ; Carduic liver . — Definition. — A pathological condition consistiiu*^ 
ill an excess of blood within the liver, cansecl by obstruction to tlie 
outflo?r of blood from the organ, in the great majority of cases as the 
Result of cardiac disease ; characterised at first by enlargement of tlie 
liver, ill the later stages by shrinking and atrophy, with symptoms ot 
imi^ded portal circulation. 

Etiologry. — This form of congestion differs essentially from the one 
already*considcred in being of purely mechanical origin. It is the result 
of impeded outflow of blood from the hepatic veins, consequent on liack- 
ward pressure of blood in the inferior vena cava. The conditions which 
lead to^this are such as interfere with the free passage of blood through 
the heart, and incyide, therefore, all th(*se lesions, whether of cardiac 
or of pulmonary origin, which tend to functional incompetence of the 
right side of the heart. Of the cardiaoP conditions the most common is 
mitral disease, both dilatation and stenosis, especially the latter ; but all 
other heart lesions, whether valvular or inflammatory, and degenerative 
alterations of the cardiac muscle, tend to produce this condition in pro 
portion as they throw increase of work upon the right side of the heart, 
and ultimately weaken it. 

Cevtixin pulmomd y conditions, in so far as they impede the circulation 
through the lungs and throw increased work upon the right side of tin* 
heart, also favour its production. The most common of these is general 
emphysema with chronic bronchitis. Other conditions are chronic inter- 
stitial pngumonia, congenital atelectasis, pneumonia, atrophy of lungs, 
and compression of lungs, whether ]»y plcuntic exudations (especially of 
the left side) or by intrathoracic tumouis (aortic aiieurysnis, mediastinal 
tumours). 

Lastly, in quite exceptional cases the obstruction to the outflow of 
blood from the liver may be pro<luced by more local lesions- constric- 
tion of the hepatic \cins themselves as the result of chronic periphlebitis, 
or narrowing of the vena cava above the junction of the hefiatic \eins by 
tumours in this region (aneurysms, enlargenu'iit of glands), or exten- 
sive eflusions jnto the left pleural cavity. The latter may push the 
mediastinum so much to the right as to liend the \ cna cava almost at a 
right angle. 

Morbid anatomy. — The result of these ^arious changes is an en- 
gorgement of the venous system of the body which tends esf>5cially 
to affect the liver, as the organ nearest the obstruction. The liver is 
engorged witlf bl^iod and greatly enlarged ; and inasmuch as the cause of 
the hyperiemia is usually permanent (for example, valvular disease), the 
hypertemia itself is permanent, and ultimately leads to permaBc^t 
structura> changes. The engorgement of the vessels especially affects the 
capillaries in the centre of the lobule in immediate relri,ion witl^ the 
hepatic veins. They become greatly dilated, the liver-cells around are 
shrunken <lnd atrophied by pressure, and •usually contain much yellow 
blood pigment. The centre of the lobule thus presents a deeply con- 
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gestcd pigmented appearance i and, inS,smuch as the cells in the 
zone of the lobule are usually fatty, there is a marked contrast between* 
the congested and the fatty zones. On section the liver thus shows a 
mottled appearance, like that of a nutmeg — hence the title “ nlitmeg 
liver.” • 

In course of time other secondary changes ensue. The increased pres- 
sure leads to an increase of the connective tissue in the centre of the lol«de, 
and eventually to a well-marked induration and shrinking of the liver 
substance. Ifi the later stages of the condition, then, enlargement gives 
place to an atrophy and induration of the organ (cyanotic atrophy, or 
induration of the liver). 

Syiliptoms. — The symptoms accomjjanying the above condition are 
mainly those of the cardiac .or pulmonary condition giving rise to 
it ; but there are in addition others more directly due to the liver 
itself. Chief among these is enlargement of the liver^ sometimes recog- 
nisable oidy by percussion, at other times so great as easily to be made 
out by palpation. In severe caidiac cases it may be so great as to 
form a prominent swelling on the right side of the abtlomen, extending 
a hand's-breadth or more below the costal margin ; not infrecjucntly 
in early stages of congestion it pulsates synchronously with the heart’s 
bciit, but as the congestion becomes chronic, and the liver hardens, this 
phenomenon disappears. 

The patient experiences a great feeling of fulness or tension on the 
right hypochondrium, aggravated by external pressure or forced respira- 
tory movements, usually also much increased by lying upo^ the left 
side. 

G astro-intestinal sgnqdojiis aic usually more or less marked. They 
arc the result of the congestion produced throughout the whole portal 
tract by the obstruction to the outflow of blood from the liver. They 
take the form of disturbed digestion and impaired ])eristalsis, sometimes 
also of luemorrhoids. 

Ascites is also common. In the early stages it is only a part of a 
general dropsy. In the later stages, when atrophy and induration of the 
liver occur, it may bo the direct result of the state of the hVer. A degree 
of ascites, then, out of proportion to the geneial dropsy may indicate 
cyanotic induration of the liver. 

A more definite symptom of liver disorder is the occurrence of 
janndi%, A certfiin degree of jaundice is very common in severe cases, 
causing, with the cyanosis, the peculiar dusky green discoloration of face 
which such patients present. It is the result of obstructibn, occasioned 
by congestion and tumefaction of the tissues and catari'hal swelling of 
tl;^ .epithelium of the bile-ducts. 

The course and duration of these symptoms depend entirely on that 
of tjje conditions which give rise to the obstruction. In heart disease 
tho^ are gradually established ; and they vary from tiqic to time according 
to' the capacity of the right vtwitricle. It is only when the co?idition has 
been so long established jis to lead to indiuation and atrophy that it 
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igay be said to have an independent existence, causing, it may be, more 
X)V less permanent ascites. Short of this the condition cannot be said to 
be an independent one, or in itself dangerous to life. 

Treatment. — The treatment is mainly, of course, that of the ciirdiac or 
pulmonary condition which gives rise to it. At the same time the local 
symptoms can be much relieved by diminishing the portal congestion, 
either indirectly by cathartics, or more directly by applying half a dozen 
leeches over the liver. 

To ililfil the first indication, great benefit Avill be got by occasional 
<loscs of calomel, or of smaller and more regular doses of blue pill, often 
m combination with digitalis. When given in repeated doses calomel acts 
in such ♦cases not only as a cathartic, but as h powei-ful diuretic also. 
Vegetable aperients tre also useful ; podoplfyllin, rhubarb, aloes : also the 
various mineral salts, such as sulphate of soda, sulphate of magnesia, or the 
mineral waters contiiining them — Carl51)ad, Marienbad, Ilomburg, and 
others. 


JAUNDICE 

The (teneral Pathology of Jaundice 

SUMMARY OF CONTENTS 


Iliijtorical Intioductioii — Tlicoricb of Jauii(licc : (1) Ficriclis’ hypothosi.s ; (2) Ilieiiiato- 
genous liypothesis ; (li) Suppression liypotliesis. 

S’’arious Factors pioclucing Jaundice — 

A. Haimatogciious origin of Bile rignient. 

B. Action ol Poisons. 

C. Increased Blood-destruction. 

D. “Suppression” of Function. 

E. “ PolychoJla” — increased secretion, and absorption of bile from the intestine. 

F. Nervous Influences : Jaundice from emotion. 

Summary. 

Definition. — A general condition symptomatic of disorder either Si the 
liver alone (hepatogenous jaundice), or of the liver and the blood in 
association (haemohepatogenous jaundice) ; characterised by yellowish 
discoloration of the tissues with )*ile pigment, the excretion of bile 
pigments in the urine ^vith or without bile acids ; and by various genA^al 
symptoms heferable, in simple cases, to disturlmnces of gastro-intcstinal and 
liver functions, in more severe cases, to disorder of the bloocf as well am of 
the liver (fever, cerebral symptoms, haemorrhages). Caused by absof^ 
tion of bile from the bile passages as the insult of impeded obstructed 
outflow. 
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Introductory. — The .subject of jaundice ha.s long had a peculiar 
interest alike for clinician .and pathologist. It is one of the few sub- 
jects in connection with which a theory has long occupied a prominent 
position in all treatises on medicine. In the present article it is pro- 
posed to discuss its general pathology in tlie light of much recently’ 
acquired knowledge. It is interesting to note that another well-marked 
disease, the general pathology of which has excited a like interest, namely, 
•diabetes, like jaundice is connected Avith disorder of the liver. 

The theory of jaundice has not been exempt from the lurt!)ilit3" to 
change incidental to all theories. The changes it has undergone from 
time to time are interesting in that they serve to denote for each succes- 
sive period the extent of l#iiOAvledge regarding the relations of the liver and 
the blood. In its obstiuctivc ‘varieties one of the m^st easily understood 
of conditions, in other varieties, apparently unconnected with obstruction, 
it has long been a fruitful subjhct of speculation : by general consent, 
however, the lattci* varieties have been asci-ibed to disorder of the blood 
rather than of the liver itself. 

That jaundice docs arise in connection Avith certain disorders of the 
blood is a A^ery old oliservation. But it i.s only Avithin the j)resent century 
that the association has been investigated. The connection of the twiy 
disorders is indeed frequently referred to as far back as the time of Galen ; 
but such observations indicate little more than the j)rev ailing opinion of 
ancient Avriters that disorder of the blood is the ])riniary cause of most 
diseases. 

In later times, Avlicn this ciiticism does not .so closely ajipl}^, — 
at the end of last centuiy and the beginning of the present, — it is to 
1)0 noted that the chief authois discuss the possibility of a form of 
jaundice unconnected Avitli obstruction in the livci, though they aie A Oiy 
far from admitting its probability. It is clear, hoAvever, that the j.aun- 
dice connected Avith blood disorder Avas clinically Avell knoAvn to them 
Thus Keil (1782) gave a long description of its chief features under the 
title “ Bolycholia,” Avith rules for distinguishing it from ordinary jaun- 
dice. Saunders also (1800) recognised that jaundice might be as.sociatcd 
AAutli a redundant secretion of bile and be independent of« biliary obstruc- 
tion ; as, for example, the jaundice of yclloAV fcAcr. lie CAcn AA^erit so far 
as to admit that in ccrt<iin morbid states the blood might accpiire a 
bilious appciirance independently of ab.sorption or regurgitation of bile 
from fho IWer, thus practically anticipating the later luematogenous doc- 
trine of jaundice. But that he held such a mode of origin of jaundice to 
be unlikely is plain from his sub.sequent conclusion, tliat*“in every ca.se 
of jaundice bile must be secreted and curried into the blood- A^essels ” ; in 
oiklfcr Avords, the jaundice is essentially of obstructiA'o origin. And, 
indeed, it Avould have been strange if the importance of obstiliction as a 
cause of jaundice had been overlooked by Saunders ; since he was the 
fiAt to demonstrate by experiment the chamiels by Avhich, after obstruc- 
tion of the bile-duct, the af isorption of bile takes place ; •’namely, the 
lymphatics. He ligatured the bile-duct, and afterAA'aixls was able to trace 
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tic lymphatics of the liver distended with bile up to their junction with 
Ihe thoracic duct. 

St^ll later (1827) Cullen also rejected any other mode of origin 
of jaundice than that of ab.sorption of bile already formed by the liver. 
We distinguished two ways in which jaundice might aiise in this way : 
namely, (i.) obstruction to the flow of bile into the duodenum ; and (ii.) 
lealjfeorption of bile from the alimentary canal when it had accumulated 
there in an unusually large quantity. How far this accumulation could 
take platje, and under what circumstances it occurs, In; could not clearly 
ascertciin ; he considered, however, that jaundice was seldom produced in 
this way. 

Similarly most other writers about the eiM of last century taught 
^that the doctrine oft jaundice from absorption was the only trustw'orthy 
one; jaundice was essentially obstructive in its nature. And it may be 
stated generally that, up to the end dt the fiist (piai ter of the present 
century, the state of knowledge did not permit any fni ther deduction. 
It was recognised that there are certain forms of jaundice not clearly 
traceable to obstruction, but difficult to account for on any other sup- 
])osition. 

I. Frerlchs’ hypothesis, — During the second (juai ter of the centuiy tin; 
view, hinted at by Saunders, that jaundice might aiise from ])ure distirder of 
the blood, independently of obstruction, began to tiike more definite form. 
It was not, however, till IS.’iS that any sinious attemjit was marie to 
define more precisely what such a viruv implied — to indicate whether the 
fault lay in the blood or in the liver. The fii-st attempt of this kind we 
owe to Frcrichs, whose results a[)peared to show that the fault lay in 
the b\ood, and that the jaundice was due to accumulation of bile jiigments 
imperfectly oxidised in the blood. 

Frcrichs distinguished two possible causes which might lead to an 
accumulation of bile constituents in the bloral : (i.) increased absorption 
of bile into the blood, whether from obstruction in the bile-ducts, or from 
.abnormal rlitVusion of bile into the blood ca[)illaiies <;f the liver under 
conditions in which the blood-prcssuie within the liver was diminished; 
or (ii.) diminished consumption or metamorphosis of the bib; constituents 
absorbed into the blood under normal circumstances from the alimentary 
canal. Chief among these constituimts and the preeursfjrs of the bile 
pigments he considered to be the bile acids ; for he fouml that, by the 
action of sulphuric acid on bile acids, various pigments or chro.tiogens 
wei*e formed resembling in many respects the pigments of the bile, especi- 
ally in their behaviour towards Cxmclin’s reagent. On the basis of these 
observations he conceived the normal fate of the bile acids abscjrbcd from 
the intestine into the blood to be that they underwent .a similar chUirgc 
in the blood, and were converted into bile pigment ; and that this in turi> 
became oxidised within the blcKid into urinary pigment. * Any interfer- 
ence with this normal oxidising process would thus necessarily learl tc/an 
excess of bile pigment in the blood ; and fb this way a jaundice might 
arise quite independently of any obstruction. 
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Frerichs made certain other observations which seemed strongly V> 
support his views. For he found that if bile salts were injected into the 
blood of dogs they disappeared, while bile ]}igmei\t appeared jn the 
urine. 

According to this view, then, the fault lay entirely with the bloody 
which did not oxidise the bile pigment normally absorbed into it ; and 
jaundice might arise either from increased tibsorption of bile into “the 
blood, or from diminished metamorphosis of bile absorbed in normal 
quantity. * 

II. Kiihne*s hypothesis. — Hcemtdngenous Jaundice — Frerichs’ import- 
ant observations on the appearance of bile pigment in the urine after the 
injection of bile salts into«thc Idood was soon confirmed by Kiihne«{1858). 
But so far from lending support to the views of Frcwchs, Ku hue’s obser- 
vations led, curiously enough, to the establishment of a radically different 
theory of jaundice. Kiihne showed that the explanation of the appear- 
ance of bile pigment in the urine, after injection of bile salts, was very 
different fiom that supposed by Frerichs. Kiihne found that if, instead 
of bile salts, ho injected haemoglobin into the blood, bile pigment still 
appeared in the urine. lie concluded, therefore, that the bile acids did not 
become directly converted into bile pigment, as Frerichs had supposed, 
but that they liberated the ha3moglobin of the corpuscles, and that this 
was subsequently transformed into the bile jngment. On the ground 
of these observ^ations ho formulated the doctrine that all agents capable 
of liberating an excess of htcmoglobin in tlie blood were capable of in- 
ducing icterus — at any rate to a degree sufficient to cause bile ylgment to 
appear in the urine. 

The important jioint established by these observations of Kuhnp was 
that ha3moglobin is the source of the bile pigments. It is not too much 
to say that this observation marked a new era in the history of the sub- 
ject ; later observations have but confirmed its truth. Very soon it 
received support from Virchow’s discovery, in and around old extravasa- 
tions of blood, of crystals of haematoidin, a i^igmcnt closely resembling 
bilirubin if not identical with it. As the hremoglobin of extravasated 
blood could undergo this conversion it was reasonable to siqqjose that 
under certain circumstances it might undergo a like transformation in the 
blood. Taken with the foregoing observation that bile pigment appears 
in the urine after the injection of liajmoglobin into the circulation or on 
its libd-ation there, the evidence seemed, indeed, conclusive that such a 
transformation had taken place, and this, too, directly in the blood with- 
out the intermediation of the liver. The liver was not •concerned in the 
process. Such jaundice must be purely “ hematogenous ” — in no sense 
obftt*uctivo. 

^ The doctrine of a hematogenous jaundice thus formulated very soon 
recei'ved what Appeared to be strong support from the clinical side. Ley- 
dents important observations (1866) appeared to confirm the view that 
the blood, and not the livei^ is the tissue at fault. He found that 
in obstructive jaundice bile acids arc always present in the urine with 
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bilc pigment ; whereas in the jaundice of pyaemia and allied blood dis- 
orders they are not to be found. As the bile acids are formed by the 
liver, ^their absence from the urine in such cases seemed to indicate 
inaction of the liver and that the bile pigments present in the urine 
had not been formed by the liver, and, consequently, that this jaundice 
is not due to obstruction. 

•As a matter of fact the accuracy of Leyden’s observation was veiy soon 
called in question. But it fitted in so completely Avith Kiihnc’s doctrine 
that hiif teaching soon gained a very general acceptiince, and has held its 
ground even up to the present time. The detection of bile acids in the 
urine has been accepted as a sign of obstructive jaundice ; their absence 
as of so-called “non-obstructive” or “ hj^matogenous ” jaundice. 

Chief among tin supporters of the doelrine of a haematogenous jaun- 
dice at various times have been Leyden in Germany, Gubler in France 
(1857), Budd (1845), and Harley (l^ft5) in this country; and among 
recent writers it has received qualified support from Bristowo (1890) and 
Fagge (1891). 

The class of diseases to Avhich it was held to api)ly were such as 
pya3mia, typhoid fever, pneumonia, and fel)rilc jaundice generally ; the 
jaundice following burns and scars; that following the injection of 
water, pyrogallic acid, or other destructive agents into the blood ; and 
that of malaria, paroxysmal hiemoglobinuria, and other diseases marked 
by blood-destruction. 

The doctrine always failed, however, to gain acceptance from Frericlis 
in Germany, or Murchison in this country (1868); and it was likewise 
deemed insufficient by Wickham Legg (1880). It was indeed very 
soon, rejected as insufficient by the very observer to whom, in the first 
instance, it owed its name, and who is often regarded as its founder. 
Virchow it was who first suggested the name “ ha?matogcnous ” to describe 
this kind of jaundice ; and, as we have seen, his own observations lent no 
little support to the doctrine. Yet, Avhatever his early views, his later 
opinion undoubtedly was that a purely ha^matogenous origin of jaundice 
in any form is extremely improbable. Even in such diseases as pyiemia 
or pneumonia he held that obstruction, due, it may be, to catarrh of the 
bile-flucts, plays a very prominent part. 

It will presently be seen how fully this scepticism of the gi-eat patho- 
logist has been justified by the most recent w'ork on the subject. Before 
considering this matter, however, it will be convenient to refer to Another 
hypothesis, having cerhiin close relations to the iKematogenous doctrine ; 
namely, the tnccA’y of “jaundice by suppression.” 

III. The suppression hypothesis. — According to this hypothesis the 
jaundice, unattended by obstruction, is due to a suppression of the httirry 
secretion*as the result of some morbid action of the liver itself. “ Th^ 
biliary ingredients arc not eliminated, and consequently acdlimulate >i the 
blood ” (Harley). This is the oldest theory of all. At what time, indtied, 
it took origin is not clear. A doctrine identical with it was expressed by 
Boerhaave (1757) and by Morgagni; but it is probably much older than 
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their writings. Such a doctrine was in strictest keejjing with the eiirl^ 
knowledge of the functions of the liver, its chief function being compared' 
to that of a sieve which strains off the bile from the portal blood (G^isson, 
1659). 

According to the modern version of this hypothesis, biliary secretion 
can be retarded or even totally arrested, for instance by nervous influence, 
without any structural alterations in the liver-cell. The liver can “stlikc 
work " and refuse to secrete bile, and the result is jaundice. It is 
claimed for this hypothesis that it rests on a basis of pathological facts, 
and in support of its accuracy special importance is attached to certain 
cases of obstruction described by Moxon and othei s, where the gall-bladder 
and larger bile-ducts belli rUl the point of obstruction are found filkd with 
colourless mucus free from all tt-ace of bile. • 

The class of cases to which it is applied by its supporters includes — 
(i.) Those in which jaiinrlicc occuij^as the result of sudden ment^ll emotion 
or other severe nervous disturbance : (ii.) Most of the cases in which it 
occurs in connection with disorder of the blood, such as typhus, enteric 
fever and infective diseases generally, icterus gravis, yellow fever, acute 
yellow atrophy, snake poisoning and phosphorus poisoning — cases of much 
the same class, indeed, as those to which the hamiatogcnous doctrine 
applies. And, indeed, at some points the two docti ines are (‘losely related. 
They diftcr, it is true, in this respect, that while according to the ha^mato- 
genous doctrine the whole fault lies with the blood, the only fault ascribed 
to the liver being that it cannot dispose of «all the hfemoglobin supplied 
to it, according to the suppression theory, on the other hand, c the fault 
lies entirely with the liver, the function of which is arrested. Neverthe- 
less the two views have this in common, that both assume the bile, pig- 
ments to be fen-med from haemoglobin w-ithin the blood, .and merely to be 
excreted by the liver ; and, consequently, that jaundice is liable to occur 
if at any time there bo an excess of haemoglobin in the blood on the one 
hand (haem.atogenous), or an aiTCstod activity of the liver on the other 
(suppression theory). In disease, as it happens, both factors arc often 
combined, since the poison which acts injuriously on the blood also acts 
injuriously on the liver. Hence it is impossible to sc^parate the two ])ro- 
ccsses entirely ; since, but for the f.acts in siqiport of the hiematogerious 
doctrine, the supjircssion theory would have little or nothing to recom- 
mend it. 

Th^' theory of jaundice by siqipre-ssion has received support from 
Andral (18.‘19), Ihidd (1845), Sir Thom.as Watson (1867), llambcrger 
(1857), Troussc.au (1865), Liebermeister (1864), Ila^lcy^ (1880), .and 
Moxon (187;^). The last-named observer, indeed, went so far as to 
apjj^y’ the theory to obstructive forms of jaundice no less than to those 
Ajhere no obvious obstruction could be found. In obstructive ‘jaundice 
ho considered t^ie yellowness to bo caused by suppression of the secretion, 
and •not by absorption of bile already formed ; unless as an unimportant 
incident of the earlier stages df the jaundice. “We may deny that re- 
absorption of bile is a cause of jaundice,” In extending the doctrine of 
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suppression thus far, Moxon, 1 think, st^inds alone ; its other supporters are 
* content to iipply it to the cases where no obvious obstruction can be found. 

Cgnsideratum of foi’egoing doctrines . — Of the three doctrines just con- 
sidered, the only one which has contributed detinitely to our knowledge 
•is the lipematogcnous doctrine. 

Frcrichs’ teaching has contributed nothing. Tlie bile pigments arc 
nof derived from bile acids as ho supposed ; and the oxidation ])roeesses, 
to the arrest whereof the accumulation of bile constituents in the blood 
was ascribed, have as problematical an existence now as ever they had. 

The suppression doctrine took origin at a time when the excretion of 
bile was supposed to be the sole function of the liver. In this case, if the 
livor^c«ase to act, the bile constituents aecumu>.ite in the blood. AVe now 
, know that the chid constituents of the bile <lo not pre-exist in the blood, 
but are formed by the liver. 

The hiematogenous doctritie, on life otlnn* hand, is based upon a fact 
of definite importance, namely, that the bile ])igments are derived from 
haemoglobin, and not infrequently a])pear in the urine after a liberation 
of haemoglobin in excess. AVhere tins doctrine jiroved wanting was not 
in facts, but in the interpretation of them. It assumed that the conver- 
sion of hiemoglobin into bile pigment takes ])lacc within the blootl, and , 
upon this assumption the doctrine depended. Indeed, the oecurronce of 
jaundice in connection with increased blood-destruction was conversely 
adduced by the physiologist as an argument in fa\our of the jmrely 
Inematogciious oi igin of bile pigment. 


VARIOUS FACTORS IN THK rnODUCTION OF .lArNDK'K 

A. Hsematogenous origin of bile pigment (“ Hmmatogenous Jaun- 
dice’’). — Pos,sLhihif/ of (I fidwotogenonsoi igin ff hdeingmejif. — JOven now it may 
be said that, although the evidence against sucli a mode of origin largely 
prepondei’cites, a certain, albeit limited, amount of evidences is still 
adducible in its favour. For there still remain a few observatifins which 
lend support to the vie^\ that bile jngments may be formed indcp(*ndently 
of the liver-cell. On the one hand it has been shoM ii by the imiiortfint 
experiments of the two fJcrnian observers, Minkowski and Naiinyn 
(IH86), that increased formation of bih* jngments (induced in their 
experiments bv' exposing the animals to th(j funu's of arHei<lur(*ttcd 
hvdrogen, aiyl ther(*by causing great destruction <^)f bhiod) goes hand in 
hand Avith the* appearance of numerous piginent-hohling cells in the 
capillaries of the liver, .some of them conUiining bihi pigimiiit. 1 hey con- 
clude that within these cells, Avhich, be it noted, are not liv(!r-celrt, 'init 
ordinary Icucocvtes and connectivc-tis.sue cells lying in the cajiillaries fif tlje 
liver, the haemoglobiii i.s transffirmcd iiitc3 bile pigment, Avhicli aftesuards 
is simply excreted by the liver-cells. • 

Similarly another observer, Ij<>wit, itnils that in frogs it is the 
normal fate of red corpuscles to be taken up by cells of the blood (leuco- 
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cytes), and that within these their haemoglobin becomes converted mtm 
bile pigment in the liver, spleen and hone-marrow. 

Lastly, Neumann has recently studied the mode of origin of Jnema- 
toidin — the crystalline pigment, as we have already noted, identical 
with bilirubin — and concludes that its formation from haemoglobin is ijf 
simple chemical process independent altogether of the activity of cells of 
any kind, whether leucocytes or any other. 

As the result of my own observations on formation of haematoidin in 
oxtravasated blood, I came to similar conclusions (1886). * 

Recently (1896) Dr. Auld concludes from his experiments that the 
jaundice following the action of certain poisons (phenylhydrazin and 
mebiphenylendiamin) is duf^ to pigments formed in the spleen andeaiiaed 
through an inert liver into the general circulation. i 

These observations derive their importjince in relation to jaundice, not 
so much from theii* number as frdm their nature. If bile pigments, or 
allied pigments like lijematoidin, can be formed directly from haemoglobin, 
whether by the action of leucocytes or other non-hcpatic cells, or even alto- 
gether independently of cell action, there is no a priori ground why, as the 
hmmatogenous doctrine contemplates, a similar transformation should 
^ not tiike place in disease, and set up certain forms of jaundice otherwise 
difficult to explai]!. The possibility of an extrahepatic origin of bile 
pigments or allied pigments is thus not to be gainsaid. Nor is the signi- 
ficance of this admission materially lessened when it is argued that it is 
unlikely in the highest degree that this formation should over take place 
to such an extent as to occasion any marked degree of jaundice ;• for most 
of the forms of jaundice with which the Inematogenous theory concerns itself 
are not marked by their severity: they are often but slight in degreq, as, 
for example, in pyemia ; they are denoted by a slight yellowness of skin or 
conjunctiva, together with the presence of bile pigment in the urine, rather 
than by any pronounced discoloration. Moreover, in that variety of 
jaundice or yellow discoloration accompanying the absorption of large 
extravasations of blood, .and marked by the presence of much urobilin 
pigment in the urine (“ urobilin icterus ”), it is possible from the small 
quantity or entire absence of bile pigments in the urine that other colour- 
ing derivatives of haiinoglobin m.ay be the cause of the yellow discolora- 
tion. 

To sum up, then, it may be repeated th.at so far as the hoematogenous 
doctriuAof jaundice is based on the possibility of the formation of bile 
pigments, or allied coloured derivatives of h.ojmoglobin, c^irectly from 
hcemoglobin without the .agency of the liver-cells proper**some basis for 
this doctrine still remains. 

liver the chief seat of formation of bile pigment . — On the other 
h^nd, so far .as it rests on the assumptions that the bile pigments arc 
nomiaily formed within the blood, and that the liver merely e.xcretes the 
bile figment conveyed to it, the ha?niatogenous doctrine I consider to 
have been deprived by later oliiScrvations of .all basis whatever. For the 
important experiments of Stern on pigeons (1885), and of Minkowski 
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^nd Naunyn on gecso (1886), have conclusively shown, for wiuin-bloodcd 
animals, what Kunde and Molcschott's experiments long ago showed for tlie 
cold-blooded (frogs), that the removal of the liver under the precise con- 
ditions which ought to favour a hjematogenous jaundice is not folloA\ cd by 
^jaundice at all. These observers showed that, if in the healthy goose a 
liberation of haemoglobin be induced by the inhalation of arsciiiurctted 
hydrogen, bile pigments appear in quantity in the urine ; not followed 
by free haemoglobin unless the destruction be great. If, however 
(undei® similar conditions), the liver be cut off from the circulation, either 
by excision or by ligature of all its vessels, the hamioglobin a])poars 
directly in the urine, without aii}^ bile pigments. In the absence of the 
livo,i?'tJie haemoglobin was not converted into >ile })igment as was the case 
itrtiealth. If the ^bile pigments were iicirmally formed from free Inenio- 
globin Avithin the blood, the remoAal of the liver ought not to liave 
appreciably affected their formation ; -^till less shonld their formation be 
practically arrested. These results Avarrant the conclusion that, undei* 
normal circumstances, it is Avithin the liA^er, not Avithin the blood, that 
haemoglobin is converted into Idle pigment. 

This conclusion Avould lose some of its force and significance in the 
present relation if, as Minkowski and Naunyn seem to think, it is the ^ 
leucocytes of the capillaries, not the hv^er-cells, that are chiefly concerned 
in transforming the haemoglobin into bile pigments. But in my opinion 
there is strong reason for doubting the correctness, not of th(*ir 
observations, but of their interpretation of them. I have carried out 
a large pumber of experiments, inAXilAdng destruction of blood, both in 
birds (pigeons) and in mammals (rabbits, dogs, cats), and paid special 
attention to the significance and importance of [iigmcnt cells within 
the capillaries of the liA^er. And my obser\ation.s lead me to attach 
little or no significance to these cells in rcspi'ct of the formation f)f 
bile pigment; and for these reasons — (i ) In certain animals (rabbit) 
the presence of pigment cells Avithin the capillaries of the liver is the 
exception, not the rule ; yet bile pigments arc formed in normal quantity, 
(ii.) If increased blood - destruction be induced by suitable agents 
— as, for example, by distilled Avatcr or tolnylendiamin — a largely- 
increased formation of bile pigments occurs, without any ]jigment cells 
necessarily appearing in the capillaries (rabbit), (iii.) Bven if under 
such circumstances pigment cells appear in the capillaries of the liver 
(dogs, pigeons after tohiylcndiamin poisoning), their number i.‘ifar too 
fcAv to be held accountable for the largely increased formation of bile 
pigment Avhi^ ^en occurs. This latter fact is admitted by MinkoAvski 
and Naunyn themsehes; and it serves in itself to do aAvay with much of 
the special significance they haA^c attached to the occurrence of-oc^lls, 
admittedly fcAv in number, containing what they regarded as biliverdiji. 
Further, they admit that they could not find any evidence of the formation 
of biliverdin Avithin the pigment cells of the spleen — a curious circumstance 
if it be within such cells that haemoglobin ais converted into bile pigment. 

As to the actual significance of cells containing blood pigment within 
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the capillaries of the liver, my observations lead me to very different coiu. 
elusions. It is not the hicmoglobin stored within such cells that is the 
source of the bile pigments, but the haemoglobin which passes intg the 
liver-cell itself. My observations point strongly to the conclusion that 
in health the transformation of haemoglobin into bile pigment is a purely* 
hepatic function — that is, a function discharged by the liver -cell 
‘ proper. * 

The basis of facts on which the haematogenous doctrine rests is thus 
narrowed almost to vanishing-point. The only basis it retains ^is the 
somewhat slender one supplied by the observations above cited, namely, 
that the formation of hamiatoidin from hicmogloliin is a purely chemical 
process independent of cell activity. On the ground of this obseiivai\on 
Neumann and Lowit remain •firm supporters of Vic haematogenous 
doctrine of jaundice. Slender as its basis admittedly is, this doctrine 
would nevertheless remain the mo^ reasonable explanation to be offered 
of the o})scuro forms of jaundice connected with blood disorder, Imt for 
another scries of observations, throwing an entirely ficsh light on the 
whole subject, that have next to be considered. 

B. Jaundice produced by poisons. — ohserndions — Hcemo- 
^hepatoffcnoit'^ jmtiulice, — The ol)servations referred to ai’c those of Stadel- 
mann (1881-1883). They show, for the group of cases to which the 
hicmatogcnous doctrine was supposed specially to a])ply, cases, that is, 
of jaundice accompanying an increased destruction of lilood, th.it the 
jaundice is due to obstruction caused by well-marked changes in the 
character and consistcFicy of the bile. » 

llie action of toJuf/lcmliarnin. — The study of one drug in particular, 
toluylcndiamin, has proved of special interest in this relation. This 
thug, when injected into dogs, possesses the peculiar action, first noted 
by Schmiedel)erg, of causing intense jaundice. Stadelmann, at the rc- 
([ucst of Schmiedeberg, undertook its closer study. He found that its 
action caused well-marked changes in the bile differing at different stages. 
In the first stiige (beginning about 2 hours after the injection, and lasting 
1 2 liours) the bile is increased in «]uantity and very rich in bile pigments. 
In the second stage (beginning about the 14th hour and lasting 00-70 
hours) it becomes greatly diminished in <piantity, gradually loses all the 
characters of bile, and assumes those of aii extremely viscid colourless 
mucus. At the end of this time it begins gradually to assume its normal 
charactA’, and there is again an increased excrctioTi of bile pigments. 
The jaundice begins towards the end of the first stage, becomes very 
pronounced during the second, and gradually passes during the 
third. 

#fV«notablo feature of the jaundice thus occasioned is the behaviour of 
tlje bile acids. During the first stage, when the bile pigments* are in- 
creaso^i, the bil(^ acids are diminished. Hence their appearance in the 
urin9 does not coincide with that of the bile pigments ; for while the 
latter are jiresont in quantity to 20 hours after the injection, the bile 
acids do not appear till about the 22nd, 31st, or 48th hour; in the next 
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hours they reach their maximum, diminish during the following 1 1 
hours, and then disappear altogether. 

Afanassiew supplemented these ol)ser\ ations iji one import.uit 
parti?ular by showing, what Stadelmanii at first failed to recognise, that 
^the drug exercises a markedly destructive action on the blooti — an 
observation which appeared to supply the missing clue to the explanation 
of^he jaundice. 

According to Stadelmaiin the secpicnce of cvciits is as follows : The 
drug cfliuses a destruction of blood ; the hamioglobin li])erated leads to an 
increased formation and excretion of bile jiigments (polychromia) ; thi> 
is attended by an increased viscidity of the bile, which, at the low 
])!’e®^ntj:e at which the bile is excreted, cause»< a temporary obstruction, 
,wrth reabsorption pf the bile and jaundice; and, finally, when the action 
Of the drug exhausts itself, the bile gradually loses its viscid charactei, 
the flow of bile is re-established, Miid the jaundice dis.ip])earh. A 
jaundice which thus had every appearance of being essentially Inrinato 
genous, even in respect of the absence of bile acids from the urine in tin* 
first instance, at a time when bile pigments were present in quantity, was 
thus shown to be really of obstructive origin, and to depend upon altera- 
tions (increased viscidity) in the character of the bile. 

The same observer found, moreover, that a similar explanation a])plic.s 
to other varieties of jaundice associated with increased destruction of 
blood. 

Thus jpoibouing with ar benua cited hiidi'Oijcit occasions a reniarl\a]>lt‘ 

( oncentriition of the bile — the gall-bladder and bile-ducts l>eing lilled 
with a thick, viscid bile frecjucntlv conbiining large (piantities of amoi - 
phous sediment, as well as numerous cry.stals of bilirubin. The increase 
of bile pigments in the bile is Aery marked ; absolutely it amounts to as 
much as times the previous amount, and relatively is still larger 
(20 times) as the (piantity of bile is re<lucc(l times. Vet, notwitlistand 
ing this striking increase in bile pigments, the bile acids are in no uay 
increased, indeed they are reduced to one-tenth their normal amount — 
the same disproportion between bile ])ignients and bile aeifls being thus 
shown as in the case of toluylendiamin jioisoning. 

In the case of this agent Stitdelmanii conceiAcs that “the (le.struclion 
of the blood is the occasion of the jaundice — only, luiwevci’, through the 
agency of the liver, Avhich pioduces an abnormal Idle in cemsequence ol 
the abnormal blood conveyed to it." i ^ 

Lastly, a similar explanation Avould appwir to apply to the jaundice 
occasionally'*mcit Avith in conditions of h;emoglobina;mia, Avhether induced 
by injection of free haemoglobin or of distilled Avater. Stadclmann's 
observations shoAv that changes in the bile are induced thereby, minply, 
increase of bile pigments, increased viscidity of bile and diminution ^of 
bile acids — changes similar in character, although ly no means so 
marked in degree, as those produced by toluylendiamin or arscniuwttcd 
hydrogel?. 

The obstructive nature of toAc jaundice . — For the whole group of cases 
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of jaundice accompanying increased destruction of blood, the foregoing 
observations show conclusively that the jaundice is really obstructive in 
its nature, albeit the obstruction be temporary in character, and dependent 
upon an increased viscidity of the bile induced by the changes in the 
blood. It is really then hepatogenous, not hiematogenous ; but to signify^ 
its dependence upon the preceding blood changes it might be described, 
as Afanassiew has proposed, by the term Juemo-hepatogerwus. • 

The importance of this conclusion in relation to the pathology of so- 
called “ non -obstruct] ve jaundice cannot well be over-estimated5 For 
it will be obvious that the great majority of the conditions in which this 
variety of jaundice is assumed to occur — blood-poisoning, pyaemia, acute 
yellow atrophy, malaria, j^roxysmal haemoglobinuria, and so forth^^^'re 
precisely those in which increased blood-destruction is, either obvious o/ 
likely to be present. 

Nor does their sigtiificance endfc.hcre. The observations throw light 
not only on the class of cases formerly described as haematogenous, but 
also on those obscure forms of jaundice regarded as due to suppression. 
The jaundice attending 'phosphonis poisoning has long been adduced as 
an exemplary instance of a jaundice due to suppression of the hepatic 
function. And yet Stfidelniann’s observations appear to show that this 
*form of jaundice depends upon bile changes similar in character to those 
above described, although much slower in production. 

Ten hours after administration of phosphorus the bile begins to be 
darker in colour ; the bile pigments are increased by one -half ; the bile 
acids are diminished. For the next 24 hours these condition^ persist, 
and no jaundice is manifested. Then the bile begins to change its char- 
acter ; it becomes clearer, more mucoid, and much diminished in quantity 
{one-fifth) ; the bile pigments fall to one-half or one-third of their 
normal amount, and the bile acids arc even more reduced (OT, 0'15, or 
0’7 instead of the normal 1’9G). At this stage jaundice appears and 
slowly reaches its maximum about five days after the administration of the 
poison. The jaundice then slowly disappears, its disappearance being 
marked by an increased cxcretiofi of bile pigments doubtless derived by 
reabsorption from the tissues. The bile acids still remain in defect for 
some days longer ; and it is not till the tenth or eleventh day that they 
once more regain their normal amount. 

Cause of the ohsfiurfiou. — The foregoing observations show that the 
obstruction is iluc to incieased viscidity of bile. And as this change 
appears to bo an important factor in all cases of jaundice connected with 
blood disorder, it ))ecomes a matter of importance to determini the precise 
cause of it. The matter has been worked out more especially in connec- 
tioi^ with one drug — toluylendiamin. The jaundice produced by this 
drug has a peculiar interest ; so intense is it, and so regular in it& occur- 
rence. * In larger doses it reproduces all the features of a severe jaundice, 
with, fever, and swelling of spleen and livery such as we meet with 
clinically, for instiince, in severeeforms of icterus gravis, Weil’s (fisease, or 
yellow fever. 
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• Three different opinions haVe been advanced to account for the 
^struction in the bile-ducts occasioned by this and similar poisons. 

(rt) Afanassiow considers the chief factor to be the compression of the 
^mallcA' bile capillaries from without. As the result of the action of the 
^viig, he finds diJatiition of the blood-vessels and lymphatics of the liver, 
and a blocking of the capillaries with altered red corpuscles. IJe believes 
that the drug exerts an irritant action on the liver, causing a hyperiemic 
and oedematous state of its tissues, and consequently a compression of the 
l)ile capillaries. Of this view it may be Siiid that the jaundice is out of 
all proportion to the alleged mechanical cause, and that far greater 
dilatiition of blood-vessels is met with — in congestion of the liver, and 
ill otJ>er conditions, without the occurrence of ^^,lly such obstruction. 

^According to Stadelmann the chief factor is undoubtedly the 
increased viscidity of the bile, a change he conceives to be connected in 
some way with the increase of bile jiigjnents (polychromia). In his view 
the jaundice might be most fittingly called “ jaundice from polychromia.” 
Besides this polychromia, he considers that theie is probably another 
factor in some special action of the poison which le.ads to the secretion by 
the liver-cell of a more concentrated bile, too thick to flow away, lie 
concedes to Afanassiew that possibly at the s;ime time the liver-cells are 
affected, press upon the bile capillaries, and cause absorption of bile, 
lie thus contemplates a number of possible factors ; but he attaches 
the chief importance to one — the increase of bile j)igments. It is clear, 
however, as I have shown elsewhere (IG), that this increase cannot be 
the chief factor ; if it were, the ob.struction ought to be, proportional to 
the increase of bile pigments. 8tildelmann^s own observations, indeed, 
show that this is not so. Jaundice may l>e most intense with only a 
slight (one-half) increase of bile pigments (toluylcndianiin) ; wliile, on the 
contrary, it may be slight or absent with a very great (three or four- 
fold) increase (arsenious acid })oisoning). 

(c) The conclusion I draw from my cxpcrmicnts in this matter is that 
the cause of the increased viscidity of the bile is an extensive catarrh of 
the intrahepatic bile-ducts from their origin tlownwards. In severe ciises 
this catiirrh may extend into the duodenum itself, and there cause the 
most intense inflammatory swelling and congestion of the mucous mem- 
brane, beginning definitely at the orifice of the bile pipilla ; the viscid 
catarrhal mucus which covers its suiface being of the siimo character as 
that exuding from the bile-duct itself. A duodenal ciitarrh is, h iwever, 
not necessary to this production. For the jaundice occurs even when 
the bile-duct-^is ..cut away from the duodenum (as in dogs with biliary 
fistula). This catiirih is excited by the passage of bile containing the 
poison itself, or irritant pro<iucts of it, along the bile-ducts. I ftuyd 
the poisG'n in the bile increasing in quantity from the first hour onwards. 
The catarrh causes, to begin with, an increased viscidity of bih; (1st 
sUige) ; as it becomes more intense, catarrhal mucus fills the bile-ducU* to 
the exclusion of bile pigments (2nd stage),; and it then passes gradually 
off as the poison is eliminated (3rd stage). 
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The chief feature of this catarrh irf ordinary cases appears to me to 
be not so much its high degree iis its excretory origin ; beginnin^^a 
as it does, in the smaller bilc-ducts. Under the low pressure at which 
the bile is secreted, a very slight catarrh, set up by the excretion of 
an irritant through the liver, may from its wides])read character easil^^ ^ 
up obstruction enough to cause sonic reabsorptioii of bile and sonic 
degree of jaundice. The jaundice so occasioned is, I conclude, pro^joi- 
tioned, not to the amount of the accompanying blood-destruction (ha*mo- 
glolhnaimia), nor to the increase of liilc ingnieiits (polychromia)^ but to 
the irritant character of the substance or substances excreted in the bile 
{or its jiTodiids) is likehj to cause jauiulice in pi'oportion as it is capnhb 
of excitiiKj ratal rh of the passages dining its elimination hy the liter. ^ 

I'oxtemic as distinguished fi orr^ duodenal catarrh of hile-durts. — Accordii^ to 
these observations, I recognise a “ descending ” as distinguished froni^ 
a duodenal or ascending catarrh ^as a cause of jaundice. This variety 
of catarrh of thcj Ihle- ducts may, as I have suggested, be called 
“toxjBmic,*' to distinguish it from the ordinary duodenal origin of catarrh 
of liile-ducts which is assumed to arise and travel up the bile-duct from the 
duodenum. In this latter case the catarrh is supposed to create obstruc- 
tion and to lead to jaundice by blocking the opening of the bile-duct with 
a plug of mucus. Only in this sense is it si)oken of by Murchison ; and 
this teaching as to the mode of origin of catarrhal jaundice has gained 
wide and general acceptance. Stadelmann also seems to have consideicd 
the duodenum to be the necessary starting-point of jaundice of catarrhal 
nature ; for in his experiments, when the bile-duct was ligatured off from 
the duodenuin, and y(*.t the jaundice still occurred, he regarded this result 
as conclusive of tlie “ non-catai rhal ” nature of the obstruction. The 
possibility of a catarrh spreading, not upwards from the duodenum*, but 
down the bile-ducts from their origin, seems not to have presented itself 
to his mind. And yet s\ich a catarrh would obviously be of the first 
importance in the pathology of a jaundice connected with blood disordei 
and set uj) by ])oisons. I consider, indeed, that in all probability this is 
a more common origin of catarrh of the bile-ducts, a/id consequently a 
more common cause of jaundice, than catarrh ascending from the duo- 
denum. Both varieties of catarrh — the toxiemic and the duodenal — 
imply the action of an irritant, the one exerted on the bile-ducts in the 
course of its excretion witli the bile from above downwards, the other 
on the duodenum and the mouth of the bile-duct. Of the two the former 
is the more likely, from its widespread character, to produce an obstruc- 
tion sufficient to cause jaundice. It is certiiin, at least, f^r the reason 
already stated, that in the case of jaundice due to poisons a duodenal 
ca^ilT’h is not necessary for the production of the jaundice. If it occur, 
and it is only in the Ciise of severe poisons th.at it does occur, *it is not 
primj^ry, but ^3Condary to a previous catjirrh set up in the bile -ducts 
during the elimination of the poison. 

C. The relation betweeipi jaundice and blood - destruction. — It 
hiis boon seen that in nearly every case a notable feature of the blood 
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tMsorder caused by these varioul icterogenetic poisons is an inereasod 
sTestruction variously manifested, whether by morphological changes in the 
hl^od, by incre^ised formation of bile pigments derived from haemoglobin, 
by presence of hsemoglobin in the urine (haemoglobiniiria), or by all thoste 
^ombined. 

The connection between increased liberation of Iiamioglobm (hienio- 
globiiucmia) and jaundice appears so close that, .is we ha\e seen, it formed 
in Kuhne’s hands the basis of the hsematogenons doctrine. In his view an 
excess •f free luemoglobin in the blood sutticed of itself to cause bile 
pigments to appear in the urine. And the later expciiments of 
Tarchaiioff and St.i(hdmann appeared to establish the connection mori' 
close]y : the former always found bile pigment *in the urine of dogs aftei 
injection of water or hiemoglobin into th« blood ; the latter found that 
under such circumstances important changes occurred in the bile, such a^ 
increase of viscidity, leading to tem[j|^raiy ret;irdation in ibs Wow and 
consequent absorption of bile pigments into tin* blood. 

As 1 have shown elsewhere, the connection between luemoglobimenn.i, 
and jaundice is neither so close nor so constant as at first sight appe.irs 
On the one hand, there is some reason to doubt the constaiuy or fre<|uenc\ 
with which bile pigment is to be found in the urine under such circum- 
stances. The results on which Knhne’s mow is liased have been obtained 
in one kind of animals only (dogs), and not invariably in them. Now, 
cxptM’imciiits on these animals arc* op(*ii to this great sonrea* of fallacy, 
that bile pigment is not infrecpiently prc‘sent in the urine, evcni of 
healthy dcjgs. And the exfieriments ot Naunyn, as opposed to those 
of Tarclianolf, conclusively show that evc'ii 111 dogs markcjd Inemoglo 
bi mem ia- -sufficient to cause h.amioglobinuria does not necessarily cause 
bile fngmciits to appcjar in the urine Nannvn caiiscMi lijemoglobiniiriji 
by injecting luemoglobin subcutancMmsl\' , y(‘t 111 only two out of six 
cases did the urine react to (hnelin’s test (bih* pigment), and 111 both 
these cases the urine had givcm the s.ime di'gree ot icactioii before the 
experiment. 

In othei kinds of animals, such as cats 01 r;i]>bits, the most iiitcmse 
luernoglobinuria may be prtidiiced without any trace of jaundice 
(Steiner, Legg, Brunton, Huntci) ( 10 ). 

And the same rule applies to man. The most intense luemoglolniiuria 
may occur Avithout a trace of bile pigment in the urine, and without a 
trace of jaundice (fejr example, ixiroxysmal hiemoglobinuria) $ 

It appears to me, then, that the jaundice depends upon some factor other 
than the meref anjount of hiemoglobin set free. The relation between it 
and the blocxl-destriiction is, in my opinion, no simple cpiantitative one as 
Kiihne assumed. The jaundice may be absent even when the hiamp- 
globimemia (with ha*mcjglobinuria) is intense; as in paroxysmal hiemo-^ 
globinuria, or in blood-destruction by injection of distibed water,. It 
may be extreme when there is no hsemoglobinuria, as in icterus gra^s, 
Weibs discAse, or toluylendiamin poisoning jin dogs. 

Nor is the jaundice simply related to the increase of bile pigments 
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due to the preceding" blood-destruction* — simply a ‘‘jaundice from pol^~ 
cbromia/' as Staclelniann has suggested. For here again I would point 
out that the relation is not constant. Jaundice may be slight or absent 
when the increase of bile pigments is very great, as in poisoning with 
arseniuretted hydrogen, or in pernicious ansemia ; or, on the other han^. ‘ 
it may be extreme when the increase is only relatively moderate, as in 
toluylendiamin poisoning. • 

Thus, neither as regards amount of haemoglobin liberated, nor as 
regards bile pigments formed, is the relation a mere quantitative one. 
The relation is clearly rather of a qualitative than of a quantitative 
character. 

Different agents prcsejit certain differences in their mode of action on 
the blood, to which importanoe has })een attached l^y certain obserKirs 
in this relation (Afanassiew, Silbermann). Some, such as glycerine 
or distilled water, cause intense hemoglobinuria, leaving Tmt a small pro- 
portion of haiinoglobin to be dealt with by the liver and other organs. 
Others appear rather to break up the red corpuscles into fragments which 
accumulate in the liver (and other organs), a portion only escajDing 
through the kidneys ; an<l the increased excretion of bile thereby 
occasioned is liable to be attended with jaundice. To this class belongs 
the chief jaundice-producing agent — toluylendiamin. A third group, 
like pyrogalUc acid, are intermediate in their action, causing both 
luemoglobinuria and a slight degree of jaundice. 

Whatever interest such differences may have, they are, I consider, 
insufficient of themselves to account for the great differeiyi'c in the 
action of the above-mentioned agents in jn’oducing jaundice (10). 
Doubtless they may serve in some degree to explain why one kind 
of agent causes luemoglobinuria more than another ; but they *quite 
fail to account for the remarkable fjicts we have already observed 
— why, for instance, one drug which causes but a limited amount 
of blood -destruction, without hiemoglobinuria, is capable of producing 
intense jaundice ; while another which causes a much greater blood- 
<lestruction, and an intense hiemoglobinuria, fails to produce any jaundice 
at all. 

In addition to the hiemolytic changes in the blood and increase of 
j)igment in the bile just noted, the foregoing observations have revealed 
another change of more importance than any other in relation to this 
subject of jaundice. This change is increased viscidity of bile, amount- 
ing at the height of the jaundice even to a replacement of it by clear 
viscid mucus free from bile. To this more than to ar^ dther change I 
find the degree of jaundice related, and the degree of obstruction propor- 
tj^wd. I have shown for the chief of these icterogenetic poisons that 
this viscidity is duo to extensive and widespread catarrh of • the bile- 
^uctg set up by the irritant action of the poison (or of its products) in 
course of its excretion in the bile — an irritant action so great that in 
certain cases it may excite th% most intense duodenitis. 

It is not its destructive action on the blood, but the action of the 
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(J:g)ison on the liver-cells and epithelium of the bile-ducts during 
excretion, that appears then, so far as our observations go at present, 
to be Jhe chief determining factor in the occurrence or non-occurrence 
of jaundice in disorder of the blood. The liability of a poison to produce 
jftundice is, 1 consider, proportioned to its irritant action on the liver and 
epithelium of the bile-ducts in the course of its excretion through the bile, 
not fo its power of causing blood-destruction. And to this variiity of Ciitjirrh 
the name “ toxiemic’’ may be conveniently applietl, to distinguish it from the 
ordinarjf form of catarrhal jaundice of “duodenal’' origin, from which 
it is essentially distinct. The term “ toxieinic ” indicates the blood 
origin of the condition ; that it is produced by excretion of poisons from 
the blo*d through the bile. It also indicatifs tht* chief character of 
the clinical features* of these cases of jaundice, which are mainl}^ of a 
toxic character. 

D. Jaundice by suppression; “Ibtere h^mapheique,’* “Urobilin 
icterus.” — In the class of cases hitherto considered it has been assumed 
that the jaundice has been always marked by the presence of bile pigment 
in the urine. There is a class of cases, howcvci’, to which reference must 
now be made where this is not the case ; where, with a discoloration of 
skin hardly distinguishable from that of jaundice and a high colour of 
the urine resembling that of jaundiced urine, the jngments in the urine 
are not bile ])igmcnt, but other pigment derivatives of ha*moglobin of a 
more or less obscure nature. The coloration of skin in these cases is 
usually not so deep as that found in ordinary obstructive, jaundice; and 
it is of a more dirty earthy tint. 

This kind of jaundice has received various names at diflerent times. 
It constitutes one of the many foims of “ jaundice by suppression ” of 
older w riters ; it was named by (iubler (1H57), and French writei s follow- 
ing him, “ rictere hema])hei(|ue , it is the “urobilin icteius ” of more 
recent writers, chiefly (lermaii. These names aie by no means e(|uivalcnt, 
but they arc conveniently considered together, because all three imply that 
the cause of the discoloration is the presence of pigimmts circulating in the 
blood as the result of some faulty excretion, or even of entire su])[)ression 
of function of the hepatic cell. 

Of all the various opinions regarding the mode of origin of jaundice, 
that of a jaurulice by ^upjj/es'ann is both the oldest and the one most firmly 
rooted. We have seen that the class of cases referable to this category 
has been very greatly narrowed by recent observations. But even when 
all the cases arising in connection with the action of poisons and with 
increased blood -(Jestruction are excluded, as now they must be, there 
still remain the few cases that suffice to raise the questions : “ What 
13 to be understood by suppression of liver function ? Docs it occur'if 
If it does, what part does it play in producing jaundice?” In other* 
w^ords, is it possible for the liver -cell, without undergomg struc^ral 
change, to cease to act altogether, to “strike wwk ” (Harley)? 

I have said “ without structural change*' ; for this is the only point 
on which any difference of opinion can reasonably exist. It is obvious 
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that a liver-cell structurally disorganised, as is the case in the later stagi^ 
of many liver diseases — notaldy in acute yellow atrophy — must fail in it.s 
functional power. Moreover, there can he no doubt that many^of the 
poisons capable of i/irbicing jnundicc affect the liAx*r-cells injuriously, Iwtli 
in thoir structure — enusin^ fnttv puivnchymntous degeneration — nijfi, 
pivsuninhly, in their function also Indeed the latter may he said to 
have l)een shown beyond doubt; for it has been found, experiinenftdly, 
that under the influe.nce of poisons or other depressant factors, such as 
injury of the liver, hsenioglobin may pass thi ough the liver-cell unldianged, 
and be found free in the bile ; an occurrence Avhich never takes place 
otherwise. These facts may bo admitted. But the theory of suppression 
implies something morc^than mere functional disorder ; it implies that, 
as the result of certain influTinces — nervous .is well- as toxic — the In^fei- 
cell can dynamically be suddimly thrown out of action without any 
necessary static change, and that\he effect of this arrest of function is to 
dam up within the blood the bile pigment which would otherwise have 
been duly excreted. 

It is this doctrine, whicli meets us at eveiy point when we consider 
the pathology ot jaundice, and which therefore must be considered in 
more detail. In a more or less modified form it is still hehl to apply to 
the jaundice of mental emotion, and indeed to some of the forms of 
jaundice produced by poisons ; but the facts on which it is based ar(‘ for 
the most part exciHidingly indefinite. So long as the view was held 
that the bile pigments are formed in the blood, their mere retention in 
the blood and tissues and a})pearance in the urine, especially when un- 
accompanied by any bihj acids, were d(‘,emed sufficient to point to sup 
pression of liver function. But, as I have shown, such a \iew, is no 
longer tenable. Ifile pigment is not formed within the blood, but Avithin 
the liver-cell ; and its presence in the urine, even when unaccomp.inied 
by bile acids, is (piite compatible with e.xcessive activity of the liver- 
cells. 

There remain three classes of facts which may be held to denote some 
interference with the functions of the liver in certain cases of jaundice 
{a) Presenee of iiigment.s other than bile pigment in the urine in these 
cases ; (A) Changes in nitrogenous metabolism met with in the sev erest 
forms of jaundice, for instance, diminished excretion of urea and the 
appearance of leucin and ty rosin in the urine ; (r) ]h'esence of colourless 
mucifti in the biliary passages, .and absence of bile (Moxon). 

(a) Evuhnirr of suppression derived from a studi/ of pir/i^eufs other thou 
Idle pifftnent , — In many severe cases of jaundice thc^ urine presents a 
depth of colour far in excess of what can be accounted for by the 
Quantity of bile pigment present, and obviously denoting the presence 
• of abnormal pigments. * 

•Gubler w^is led by observation of this fact to distinguish two foi ms of 
jatuidice : Victhe hilipheifiue, due to the presence of bile pigment in the 
tissues ; and Victi!re Jtdmaphefque, due to the presence of a hypothetical 
pigment, “ h^aphein.” He considered that if the liver were thrown out of 
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^tion by poisons or other influences it could no longer tninsfonn 
LiMiioglobin into bile pigment ; the colouring nuitters in the blood 
,\ould accumuhite there, and undergo various modifications before their 
excretmn in the urine. 

^ Viirious organic discuses of the liver, such .is cirrhosis and cancer, 
could bring about a similar suppression. liuleetl cases of ordinary 
nhst^uctive jaiindice, if unduly prolonged or intenst* in degree, would 
lead to the same result. 

This* view of Gubler has now onh" a historical interest, inasmucli as 
the pigment he termed henetphcin had ne\er more than a hypothetical 
existence. So far as it conforms in its characters to .iny definite unnaiy 
])igmentg it approximates most closely, as (.^uiiuke has shown, to tin* 
pigment urobilin, .^nd since Gubler’s tinu^ mon* especially of late years, 
the class of case to wdiich his \iew referred has been most fre([Uently 
discussed under the title of “urobilin j.windice. ’ 

“Urobilin Jaundice.” — It is chiefly to tins pigment urobilin, and 
another urinary pigment iiroluematoporphyrin, th.it most of our know- 
leilge of the urinary pigments 1 elates. First ri'cogmst'd as a normal jng- 
memt of the urine by Jafle in ISfiJ, urobilin v\<is soon .ifterw.ards (1S7I) 
shown by Malv to be identical with one olitain.ible hy ri‘duction from 
bilirubin, the chief bile pigiiuint , .ind, sub.se<piently (187 t), J loiipe-Siyler 
succeeded in preparing it artificially from hiematin. 

The later studies of MacMunn (1889), and the still more I'ecent 
.ind exhaustive studies, c.irried out on greatly improved methods, of 
(Jarrod an^l Hopkins (189G), have added greatly to our knowledge of its 
characters, and its atfinitii^s to the pigments of the bile. In ]iartieular, 
since the important observation made by ^luller (189’J) that intestinal 
micro-organisms possess thi' pow'er of transforming laliiubin into urobilin, 
evidence has steadily accumulated that this is jirobably the ordinary 
mode of origin of urobilin ; although the jiossibility ot a direct conver- 
sion of hiemoglobiri into urobilin under certain special circumstances 
cannot be altogether excluded. 

Urobilin is a noimal constituent of the urine, and i;specially abundant 
111 febrile urines j but the conditions under which it is m(*t with in excess 
are those in which large extravasations of blood are being absorbed (hiema- 
toceles), or an abnormal destruction of blood is occurring (pinriicious 
amemi.i); conditions I have elsewhere shortly defined as “ an excessive 
destruction of haMiioglobin unattended by Inemoglobiniiria. 

Its presence under such circumstances has a sjiecial interest in 
relation to oui^ present .subject, as it is not infrcfpicntly associateil w ith a 
certain yellowish, apparently icteric tinge of skin and conjunctiva. It is 
this association that has led some ob.servers to apply Uj the coiulition^tlvi 
title imMni jaundice. 

The precise conditions irhieh iletcrmine the amount of 'wobilin iu the 
urine in cases of jaundice are as yet but ill defined. Hardly any t*wo 
observers al-e agreed upon them. While according to Hoppe-Seylcr an 
increased excretion of urobilin is found at the very outset in obstructive 
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jaundice, according to another author (Kunkel) it is most abunda^'i 
towards the end, being then derived from the })ilirubin in the tissues^; 
and yet a third (Hay cm and Quincke) find that obstructive jaundice 
may run its entire course with only a trace of urobilin in the urinfj. 

The following are Quincke’s conclusions with regard to the relatio^j- 
ship of urobilinuria and jaundice : — 

(i.) If much bile pigment be present in the blood a part is depofiited 
in the tissues, a second part is excreted unchanged in the urine, and a 
third is excreted as urobilin. i 

(ii.) If less bile pigment be present in the blood, less is deposited in 
the tissues, the whole or the greater part being converted into urobilin. 

The group of cases o4 severe jaundice in which there is abunjjance of 
bile pigment in the urine, and only a trace of urobilin, cannot l)e 
accounted for on any view which implies that urobilin is formed from 
bilirubin within the tissues, lijit in the light of the more recent 
observations referred to, (ist-iblishing the intestinal origin of urobilin from 
bilirubin by the action of micro-organisms, this class of cases becomes 
clear. For in severe jaundice, with no bile entering the intestine, we 
might expect the formation of urobilin to be lessened or even to cease. 

Conversely the conditions in which urobilin might be expected in 
excess are those in which, along with some degree of jaundice, there is 
also an increased secretion of bile pigments ; and it is precisely in such 
conditions — those of hmmo-hepatoijeimis jaundice already considered — that, 
as a matter of experience, urobilin is usually found in excess. 

Whatever be the precise conditions which determine t^jc amount 
of urobilin in the urine, and these are probably chiefly intestinal, the 
importjint point is that the title nrobihn jaundice is, under any circum- 
stances, a misnomer. The staining power of urobilin is very 'small 
compared with that of bilirubin ; and it is not its presence, in however 
largo an amount, that produces the jaundice with which it is sometimes 
associated, but the presence of bile pigment. Thus urobilin may be 
present in the urine in the greatest excess without any trace of 
jaundice, albeit the skin may have a lemonish yellow hue which at first 
sight resembles jaundice. This is best observed in cases of pernicious 
aneemia. I have described a severe case of this kind, lasting for months, 
unaccompanied by any trace of bile pigment in the urine, the urobilin 
in which was so abundant that its band could be easily recognised after 
sevenfold dilution of the urine ; its amount varying from time to time 
with the periodic exacerbations of the hicmolytic process. 

I find myself thus in entire agreement with Quincke^ St^delmann, and 
Chauffard as to the non-existence of a jaundice due to urobilin. And I 
f^d^no evidence that any other pigment possesses any greater power in 
this respect than urobilin, though no doubt other pigments, modifications 
of tl^pse of health, are present in such cases. 

.For the group of cases of so-called suppression jaundice, where the 
suppression is ascribed to nervous influences, I find no evidence what- 
ever that the pigments excreted differ in any w^ay from those of ordinary 
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Obstructive jaundice; or that there is any “suppression” of excretory 
function on the part of the liver. 

In severe toxaimic conditions — such as characterise the gravest forms 
of jaundice, malignant jaundice, acute yellow atrophy, and the like — 
where the liver is extensively disorganised, and the excretion through the 
kidneys is interfered with owing to degenerative changes in the cells of 
the* tubules, it is probable that abnormal pigments may be formed, and 
may give a special character to the coexistent jaundice. Wo know that 
in septfc conditions of the blood — and in all severe cases of jaundice 
haemorrhages are almost a constant feature — the haimoglobiii is more 
unstable than in health. Thus, as Dr. Copeman has shown, if a droy» 
of putrid serum be added to healthy blood iniiler a cover -glass, crystals 
of reduced haemoglobin appear in from 2 4 to 48 hours; whereas normal 
blood alone undergoes no crystallisation. (3u the other hand, in certain 
toxic conditions — for example, cansrum oris, seplicicmia, ciysipelas, 
pernicious anaemia — the blood readily crystallises without addition of 
any putrid serum. It is very probaldc that, in severe forms of blood 
disorder marked by jaundice, abnormal pigment derivatives of hamioglobin 
may be formed and be excreted in the urine. But their presence und(‘r 
such circumstances does not necessarily indicate a suppression of tln^ 
excretory function of the liver, as the suppression theory of jaundice 
implies. It is sufficiently accounted for by disordered function of the 
liver consequent on the toxic condition of the blood. For functional 
disorder is a condition wholly distinct from total suppression of excretory 
function. , 

Thus a liver-cell, undci the influence of a severe poison, may hav(‘ its 
functions so affected that, instead of breaking up lucnioglobiii into normal 
bile pigment, it produces abnormal bile pigments : such I consider quite 
a permissible assumption ; and this of itself is sufficient to account for the 
presence of abnormal pigments. But that under tlie influence of mental 
emotion, or the action of a severe poison, the whole of the liver, without 
undergoing previous structural change, may cease to work, and that the 
effect of such a suppression is to produce jaundice, damming iq) bile 
pigment or allied pigments, finds, in my opinion, no support whatever 
from any facts concerning the character of the pigment, urinary or other, 
excreted in such cases. 

(/>) Eindence of suppresbion dentrd from a atudy of changes lu nudaholtsj/i. 
— The second class of facts adduced as evidence of suppression jf liver 
function in jaundice is the occurrence of marked changes in the nitro- 
genous metadoliim in severe cases of jaundice — for example, diminished 
excretion of urea ; appearance of Icucin and ty rosin in the urine. 

Thus with regard to the jaundice produced by phosphorus — aVv;^vs 
cited as* an eminent example of a jaundice from suppression — in the first 
observations made (Schultzen and Riess, 1870), the urea appeared ^to be 
reduced almost to vanishing-point, and its place to be taken by rather 
products, Jfeictic acid especially being very abundant. That such changes 
should occur in the later stages when the liver -cells have become 
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structurally disorganised, is easy to understand. But the question heri^ 
at issue is to what extent the metabolic functions of the liver are sujr-^ 
pressed at the outset when jaundice first makes its appearance. ^ 

It is in connection with the jaundice of phosphorus poisoning that the 
most exact and detailed observations bearing on this point have bee» 
made within recent years; namely, those of Miinzer (1894). This 
observer has estimated the tobil excretion of nitrogen in ten cases, of 
phos])horus poisoning, determining at the same time the proportions of 
urea, uric acid, ammonia, and extractives of which the total was iliade up 
[ride p. 89]. Miinzer’s observations bring out the remarkable fact that, 
so far from the excretion of urea being diminished, after the first twenty- 
four hours when tlui vomiting has ceased, the excretion contiivies up 
almost to a fcAV hours of death, ■ in quantities approaching those of health , 
and far exceeding what would be formed by a healthy liver in the 
absence of food. Since all recent^ observations agree in pointing to the 
liver as the cliief seat of urea -formation, this excretion is such as to 
denote that a very active metiibolism is going on within the liver up to 
within a few hours of death. 

This conclusion is brought out still more clearly by some further facts. 

As an indication of the degree of liver activity, even more imjjortant 
than the actual amount of urea formed, is the pro])ortion of urea to the 
total niti'ogenous excretion. The exj)erimcnts of Schroeder have estab- 
lished satisfactoi’ily that the liv’er is the chief seat of the formation of 
urea, and that it is formed there by a process of synthesis from 
ammonia. , 

In health arm constitutes about 85 to 90 per cent of the total nitrogen- 
ous excretion, ammonia fiom 4 to 6 per cent , the remainder being in the 
for m of CA'tractines. 

If the liver* be cut off fr’om the circulation there is a marked fall in 
the pixrportion as well as in the amount of urea, and a cori*esponding nse 
in the pioportiorr of ammonia. 

Now, what is found in phosphorus poisoning is, that the proportion 
of urea is but little reduced (80 instead of 90 per* cent), the coi*i*esporiding 
incr ease of ammonia being moderate (10 to 18 per cent instead of the normal 
4 to 6 per cent). This alteration, slight though it be, might be held to 
indicate that the functional activity of the liver is affected — is “ sup- 
pressed ” to that extent ; but even this significance cannot be attached to 
it. A^iit altogether from activity of the liver, there is one condition 
which more than any other influences the amount of ammonia excreted, 
namely, the degr ee of alkalinity of the blood. Anything That tends to 
lower the alkalinity of the blood below the nor mal standard tends to raise 
tli|^ pLoportion of ammonia excreted in the ur ine at the expense of the 
rp*ea. Now such a tendency exists in phosphorus poisoning. * An in- 
creasQfl acidity ^^f the blood (as well as of the urirre) has been shown by 
voiitlaksch to be a feature of phosphorus poisoning. And not Munzer 
only, but Starliirg and HopkiKs also, who, before ^lunzer, ha& observed 
this slight increase in the proportion of ammonia in a case of phosphorus 
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poisoning, are agreed in their opinion that the increase is to he ref erred 
to this change in the blood rather than to any ini])aii*e(l activity of the 
li\ or Experiments conducted by MunAcr to test the tj ties tit m\ippr.ir, 
indeed, to be conclusive on this point. 

• To sum up, then, with regard to the jaundice of phosphorus poisoning, 
the facts show that at the time at which the j.iundice makes its appear- 
ance the liver functions are by no means suppressed. On tlie contrary, 
whether we have regard to the Ihle-forming functions, or the functions 
concerned with nitrogenous metabolism, the activity of the liver is 
hardly diminished. For not only is thme an increased formation and ex- 
cretion of bile pigments (Stadelmann), but, notwithstanding the absence 
of food^urca also continues to be formed in lar^e (luantitv up to tlu‘ last 
h‘w hours of life, iiHamounts approximatnfu thosi‘ of health (Mnn/(‘r). 

(r) Ahsenrr of In! e from loir 2>iC<S(0/r.s os on rroJnicr tf suppi r^amn. — The 
fact that in certain cases of jaundice ’the bih‘ passages ait' foniul filled 
with an almost colourlt'ss mucus, instead of bih‘, has ]>ecn much insistt'd 
on by Moxon and others as an evidence of suppicssion of excretory 
function on the part of the liver. Hut as pointed out, in my o])inion 
correctly, by Dr. AVickhani Legg, the presence of such mucus in thii 
large bile-ducts is only evidence that the obstruction is higher up -in 
the smaller ducts. “These continue to receive the bile poured into 
them by the lower cells, but the bile does not ri'ach the laige ducts 
because the smaller are shut otV from the large either by |)lugs of 
tenacious mucus or by gravel.” Although the larger ducts are colourless, 
the smaller' ducts can be found stiiiiied with bile. Stadc'lmann’s experi- 
ments show that in the jaundice produced by poisons the bile Ix'comcs 
viscid and mucoid at the time the jaundice is most intense'. fiXaminatiem 
of the liver itself at this time shows the smaller bile-ducts and ca])illaries 
to be filled with thick, viscid, highly pigmented bile. 

Ctmclosioii. — Neither the facts concerning the pigments nor those 
concerning nitrogenous metabolism appear to lend any sujiport to the 
hypothesis of jaundice by suppression without structural change'. There 
IS no conclusive evidence that a healthy liver can bo smldenly thrown out 
of action, whether by nervous action or the action of a poison ; or that 
jaundice can thus be caused. There is evidence on the ceintrary that a 
liver so obviously diseased .is the liver in pluisjihorns poisoning is, 
continues to discharge some of its most impoi Uint functions almost un- 
impaired within a few hours of death. 

Nor is my judgment oq to this hypothesis allecteil by the nmclificatioii 
of it recently piA forward by Liebe.rmcister (lHy.3). Liebermeister, one 
of the oldest of observers on the subject of liver ilisease, considers th.at 
in certain cases, under the influence of mental emotion or actioil )if 
poisons, there may be suppression of only one particular function o^, 
the liver-cell. Apart from forming the bile pigments, he considers one of 
the chief functions of the liver-cell to be that, notwithstanding its cJrjse 
relation to ^dood capillaries and lympbati^^5, it excretes its bile into the 
bile capillaries, and prevents it from entering the bloo<l. For the dis- 
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charge of this function the integrity of the cell is necessary. It is 
to be assumed that cells profoundly affected by nerve influence or poison, 
as the case may be, will discharge this function properly. It is ^rather 
to be supposed that under such circumstances they will no longer be 
able to prevent direct diffusion of their contents into the blood anil 
lymph, just as in renal disease the living endothelium of the vessels can 
no longer retain albumin. Apart, therefore, from any obstruction, 
jaundice, he says, might thus arise ; and all the more readily inasmuch 
as it is precisely in such cases that degenerative changes arc fouiftl in tin* 
whole or in a large number of the liver-cells. He goes even farther, an<l 
conceives that the cell might be only partially affected in its functions, 
still being able to produce bile although no longer able to prevent its 
diffusion into the blood ; or that the cells in one portion of the liver 
might continue to produce bile, which afterwards comes into relation 
with others that had lost their ])OY"er of retention. Jaundice so caused, 
by failure on the part of the liver-cell to retain its bile, he proposes to 
designate “ akathektic ” jaundice {kathelctikos = retentive). This view is 
one capable neither of proof nor disproof ; one which, under any circum- 
stances, could only bo entertained when all other explanations fail. 

E. Increased secretion, with excessive absorption of bile from the 
Intestine, as a cause of jaundice ; “ Jaundice from polycholia.” — 
The cases so described correspond for the most part witli those desig- 
nated Inematogenous. Of the latter, indeed, a polycholia was deemed 
to 1)0 a distinguishing feature ; if the stools were free from bile, the 
jaundice was of o])structivc origin ; if they contained bile,, its origin 
was ha^matogenous. 

We now knoAv, in the light of Stadclmann\s observ.ations, that the 
jaundice in these latter cases is no less obstructive than in the former ; 
and that the cause of it is not the increase of bile (polycholia) itself, 
but the incrofiscd viscidity of bile Avhich usually accompanies the poly- 
cholia. Indeed exception is tiiken by SUidelmann to the use of the term 
“polycholia’’ at all in this relation; inasmuch as both its watery 
constituents and its bile acids are usually diminished. It is really a 
“ polychromia,” an increase of bile pigments. 

Even when this large group of cases arc excluded, as now they must 
be, from the category of jaundice from polycholia, we have still to inquire 
whether, as Frcrichs taught, jaundice can result from increased absorption 
of bilt^from the intestine. 

This teaching received the support of Miu*chison. He considered it 
to 1)0 the explanation of jaundice in congestion of the* liVer ; in man}" 
cases of which, as he pointed out, the quantity of bile is increased. 

vessels of the liver are distended, and the diffusing surface of 
^he walls is consequently increased, and more than the normal* quantity 
of bile is takou up into the blood. . . . There is no obstruction of the 
bile-ducts unless there be concurrent inflammation of the duodenum and 
ducts ; and sometimes indeed <jhero is bilious diarrhoea. If thf; bowels Ikj 
constipated, the jaundice from congestion of the liver will probably be 
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^creased, as the bile instead of being cleared n jJ] accnnuiluto in the 

biliary passage, and will be absorbed in all the larger quantity by the 
distended vessels. A sluggish state of the bowels often contributes to 
the development of jaundice, partly by impeding the portal circulation 
j,nd inducing congestion of the liver, partly by causing an accumulation 
of bile in the biliary passages and duodenum, and thus favouring its 
absorption into the blood.” 

It is clear from the foregoing that although Murchison had chicHy in 
vicAV art increased absorption from the bile passages, not directly from the 
intestine, he had also in view in such cases .a direct absorption of bile into 
the blood-vessels of the liver from increase of their diffusing surface. In 
the light of more recent observ^ations, it must, I think, be regarded as 
exceedingly doubtlyl whether such a diroct absorption e^'cr tiikes place. 
Saunders was the first to show (1815) that, after ligature of tlie bile- 
duct, the chief absorption of bile tal:*cs place through the lym])hatics. 
Later Fleischl (1874), working under Ludwig, showtid that if after such 
ligature care be taken to jirevent any lymph entering the general ciicula- 
tion (by tying a canula in the thoracic duct and collecting the lymph 
externally) no jaundice results. Under these circumstances no absorp- 
tion whatever occurs directly into the Idood. 

More recently (1892) these experiments have been repeated ami 
strikingly confirmed by Vaughan Harley, also working under Ludwig. 
He found that under these circumstances not only doc\s no immediate 
jaundice occur, but also that jaundice remains absent for as long as 
seventeen, to twenty days later. 

When it is remembered how close are the relations of bile capillaries 
and blood capillaries, scjiaratcd as they arc only by the thickness of the 
liver-cell interposed, the above results arc very striking. That under 
these favourable circumstances bile is not reabsorbed by the liv(ir-cells 
and does not enter the blood directly, but continues to be excreted into 
the bile capillaries and thence absorbed by the lymphatics, affords con- 
vincing proof that absorption of bile is not a matter of extent of 
diffusing surface between bile and blood capillaries respectively. Jlile 
once excreted is absorbed only by lymphatics, not by the blood-vessels 
directly. 

As regards congestion of the liver in particular, it is, I think, un- 
necessiiry to call in the aid of any unusual factor to explain its jaundice. 
That is sufficiently accounted for by the prevailing condition of coi^estion 
and catarrh, which favours temporary stagnation of bile in the bile paHs;igcs 
with or withdutiincreased secretion of bile 

The view of a jaundice from polycholia implies, however, more than a 
mere absorption of bile within the liver, whether through lymphatics or 
blood-vessels. It implies that such an absorption may take place fronri 
the intestine ; that the absorption which normally takes pL.ee may become 
so increased that the liver is no longer able to dispose of all the .bile 
pigment conveyed to it, and that some oif it esaipes into the general 
circulation and produces jaundice. This view assumes, first, that biU-dut 
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normally absorbed from the intestine into the portal blood ; secondly, thaj^ 
this absorption may be so great that the liver cannot excrete all the 
pigment conveyed to it; that is, there is a relative incompetence of the 
liver. 

The basis for this view is the hypothesis of “ the circulation of the bile’i 
put forward l)y Schiff (1868). He observed that in dogs with biliary 
fistula the secretion of bile diminished when the bile was withheld fwmi 
the intestine ; whereas it immediately became increased if the bile Av^ere 
allowed to flow again into the intcstiTie. The same thing was oUseiwctl 
if, instead of bile, bile salts were injected into the duodenum. He con- 
cluded that the increase arose from absorption of ])ile into the portal 
blood again to be excretc^l by the liver ; that Avhat might be tevmed a 
“circulation of bile” thus took«placc within the portexj. system. 

Similar observations were made by llutherford and Vignal in their 
experiments (1876): injection of bile into the intestine was followed by 
increased flow of bile. Together they alFord at least picsumptive evidence 
that a portion of the increase is actually due to the absor[)tioJi and 
excretion of the injected bile. But although later observations con- 
clusively show (Tarclianoir, Wertheimer) that bile pigment injected into 
, the blood is without doubt excreted in part in the bile, the evidence 
that increased absorption of bile from the intestine plays any 2 :)art in pnj- 
ducing jaundiccj remains still little more than presumptive. 

That the \i\ or ex(‘rcises an important excretory and destructive function 
ill respect of certain substances normally absorbed from the intestine 
in the portal blood is beyond dispute. Intcrforcnce Avith this, function, 
Avith the passage of such pi’oduets into the general circulation, is probably 
accountable for some of the more characteristic symptoms of liver dis- 
order — intense depression of spirits, drowsiness, sense of giddness, head- 
ache, pains on moving the eyeballs. And it may be regarded as equally 
beyond dispute that Avhatever bile pigment is absorbed in the portal 
blood is again excreted in the bile. 

But Avhat, in my opinion, is much open to (piestion is the extent to 
which such an absorption occurs in health, and Avhether it is ever a factor 
in producing jaundice. Wertheimer’s observations, striking as they are, 

I cannot regard as conclusive on the point. The bile of the sheep contains 
a pigment, Avith definite spectroscopic bands, not present in the bile of 
the dog. After injection of sheep's bile into the circulation of the dog 
Werthtlimer Avas able to discover the pigment in the dog’s bile. 

Were jaundice produced in this Avay it Avould appear not only in the 
one condition adduced by Murchison of congestion of the bA^er, but in other 
conditions also Avhere the inci'easo of bile is eAen more marked; namely, 
u>^ltSl* the action of hamiolytic poisons generally. But in all these cases, 
>vhcro a polycholia exists, the conditions favouring an absorption of bile 
into 'the circukitiou are crejited before the bile reaches the intestine, 
nanrely, Avithiii the liver itself and its bile-ducts, and have been brought 
about by increased A'iscidity of bile. The jaundice is thus not di intestinal 
but of hepatogenous origin. 
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; F. The Influence of the nervous system in producing’ jaundice. 

Tho nervous system has Jong hcon credited with a a cry (Jiroet iiiHueiKv in 
the pn^duction of certain foi-nis of jaundice. 

According to some authors, indeed, disturhance of the nervous system 
vlays a part of considerable importance in nearly all forms of jaundice, 
from the simplest “bilious attack'’ to the gra\est form of all, namely, 
acute yellow atrophy of li\er. The former malady has been regarded as 
an evidence of altered nerve function (Haberslnm) ; and in tlio latter, 
derangM innervation hiis been considered to play .i chief jiart (Lielier- 
meister), cither by causing perverted secretion in which the li\or-cells 
become broken up (Ivokitansky), or by causing paralysis of tlu*. bile-ducts 
(von l)*isch). In a considerable proportion of cjwes (one-tenth, Thierf elder) 
the only cause assi!|nable for the disease Ifivs been the influence of fright, 
or some dcjiressing rnentid emotion. 

Apart, however, from the^e cases, where the influence of the nervous 
system in causing the jaundice is, I considiM*, more or less purely 
speculative, the cases regarded as manifesting this inHuence more cleaily 
are those in which jaumlice has followed sudtlen or severe mental emotion 
oi' strain — such as feai*, angei-, or aii.xiety — either immcMliately or very soon 
after. Of this character, also, is supposed to be the jaundice following 
on concussion of the brain. 

The cases may be divided int(» two classes — 

(i.) In the one — an ('\tremely small class — the jaundici* is d(‘scribed as 
following immediately, that is, in a tar shorter tinui than ordinary obstruc 
tion couUl produce it Of this nature are the two cases of ViHcikminc* 
( 1 8 1 <S) (pioted by Murchison. A soldn‘r, iiisuIUmI in jniblic, in a fit of 
furious angei- becanu^ suddenly jaundiced, soon .ifteiwaids delirious, .ind 
dieef ill convulsions A piiest had a suddtm fright from the rush of 
.1 mad dog; he uttered a loud cry, fell down uiuouscuius, and was taken 
up yellow as saflTron. 

(ii.) The otluii class of case — comjiaratiN ely common — is wliei-** the 
jaundice occurs in the course of a few houis aft(*r anxiety or great 
mental strain. Of this nature is the case of the youth fpioted by Sii 
Thomas AVatson, wdio had an attack of intense jaundice apjiareiitly 
traceable to nothing but overdue anxiety about an afiproaching examina 
tioii ; or that of the doctor who, wdiile atUmding a case c)f jmerjieial 
luemorrhage, became dee])Iy jaundice*! in one night. 

The mechanism of the jaundice in such cases is by no mcaiA cl(*ai 
And the features that ap]iear to suggest nervous derangement as flistin 
giiished from ol^truction, especially in cases of the first class, are, first, tin* 
suddenness of onset of the jaundice — the skin becoming yellow almost in 
an instant, Avhereas the jaundice from mechanical obstruction takes twelve 
to twenty-four hours or more to develop ; and, secondly, the frequency 
with w'hich such cases arc said to be marked by cercbwl symptoms— 
delirium, coma, convulsions. « 

(i.) CAses of instantaneous jaundice^arc lulmitted to be of great 
rarity. Most of them date from the earlier history of the subject. But 
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assuming such cases to occur, they raise points of interest as to th§ 
possible part taken by the nervous system in producing jaundice. 

Various views have been put forward ; — ^ 

(a) Like every other variety of obscure jaundice, it has been referred 
to suppression of liver function. Under the influence of powerful emotion 
the function of the liver-cell becomes temporarily arrested, and jaundice 
results. We have seen, however, that there is no theory of jaundice so 
unsatisfactory as this of suppression. If the jaundice in these cases 
were shown to be produced by pigments other than bile pigment, there 
might be ground for assuming such a suppression ; but this is not so. 
The jaundice is due to the presence of bile pigments, formed as we have 
seen by the liver-cell ; and the problem is to account for their passage 
into the blood : whether they pass into the blood C£ypillarios directly or 
indirectly in the usual way through the lymphatics. 

The suddenness of onset would appear to point to direct absorption ; 
and it has been suggested (Brunton) that this might be brought about 
by some sudden fall of blood-pressure within the portal system, such 
as emotion might cause, followed by a sudden absorption of bile from 
the bile capillaries. 

(h) This view raises the question of the relation of the hlood-pressure to 
bile secretion under normal circumstances. The conditions within the liver 
are so far peculiar, that it is from the venous blood-supply — the portal 
blood, not the arterial — that the liver obtains the chief material for its 
metabolism, including the formation of bile. The chief function of the 
hepatic artery is to supply the tissue framework of the liver. The main 
supply is through the portal system. It follows from this arrangement 
that, to an extent quite unusual in the case of any other organ, the suj)ply 
of blood to the liver and its functional activity are independent of any 
direct vaso-motor control. It is regulated rather in an indirect manner by 
the amount of blood entering the portal system through the intestine. 
Variations in the general blood pressure affect it little. Thus 
Heidenhain found that a fall in the general pressure even so great 
as one - half appeared to influence the secretion of bile but little. 
On the other hand, variations in the portal pressure do afiect it 
materially. Thus stimulation of the spinal cord, or of the sensory nerves, 
by causing contraction of the splanchnic vessels and thus diminishing 
the amount of blood entering the x>ortal system, occasions a diminished 
secreti(ki of bile. And, conversely, section of the splanchnic nerves, by 
causing a dilatation of blood-vessels in the portal area, and thus increasing 
the flow of blood through them, occasions an increased secretion of bile. 

The secretion and flow of bile being thus chiefly influenced by the 
tlW^of blood within the portal system, the question arises whether 
^dden and extreme variations in the direction of a fall of pre&ure can 
afleot»the flow of bile to such an extent as to arrest it altogether, and cause 
its direct absorption into the blood. Now even in health the pressure 
within the portal system is veiy low and, what is still more inl]^rtant, is 
much lower (nearly two and a half times) than that at which the bile is 
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secreted. The conditions might ^us appear to be permanently favour- 
•aole to a direct absorption of bile into the blood-vessels. And yet, as wo 
have seen, so far is this from taking place that even after ligature of 
the bilft-duct the bile cannot be made to pass into the blood-vessels. It 
absorbed through the lymphatics. Whether, under the influence of 
emotion or other powerful nervous shock, these conditions can be altered, 
appears to me to be exceedingly doubtful. 

(c) To account for the sudden onset of the jaundice in such cases 
another possible factor may be suggested as the result of sudden emotion, 
namely, spusm of the bile-ducts^ at a time when the secretion and flow of 
bile are in active progress. 

Per^talsis of the walls of the bile - ducts and gall - bladder must, I 
consider, play a mo^ prominent part in th« actual propulsion of bile into 
the duodenum than is generally supposed. 

The effect of sudden emotion on the peristaltic movements of the 
intestine is well known. And it is conceivable that in rare cases — and, 
after all, the cases now under consideration are of extreme rarity — under 
the favouring conditions above described, sudden mental emotion of the 
nature of fear and anger might occasion a spasm of the bile-ducts of 
the nature here contemplated. Assuming that such cases occur, it is in 
this direction, rather than in that of suppression, or direct absorption 
into the blood-stream, that, as it appears to me, the most likely explana- 
tion of the jaundice is to be found. 

* (ii.) The more common class of cases referred to nervous derangement 
— those, i\gimely, where the jaundice appears more gradually, albeit still 
quickly — say in the course of twelve or twenty -four hours or more — 
present less difficulty, and can be accounted for without calling in the 
aid of such special factors. The effect of grief and anxiety in arresting 
digestion, and in producing acute indigestion with all the symptoms of 
gastric and duodenal catarrh, need riot be dwelt on. In the case of a 
medical man under my observation it led in the course of one night to a 
condition just short of actual jaundice ; the stools were clay-coloured, 
there was great distress in the region of pit of stomach and duodenum, 
and the complexion was distinctly sallow ; l>ut by urgent measures the 
actual onset of jaundice was prevented. 

In these cases the jaundice is doubtless of catarrhal origin — more 
sudden in onset than usual, it is true, but pursuing subsequently the same 
course and disappearing in about eight days. > 

Summary^ oiw the various factors. — As possible factors, other 
than mechanical obstruction, in the causation of jaundice we have had to 
consider : — ♦ • 

1. HfSmatogenous origin of bile pigment (“ Hsematogenous Jaundice 
We have seen that the normal seat of formation of bile pigment is 
within the liveivcelL A hsematogenous origin of bile pigment sufficient 
in degree t^ cause jaundice does not occur. • 

2. Suppression of function (“Jaundice by Suppression"). 
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(a) Suppression of Biliary Function. Pigments other than hile pijr- 
ment as a cause of jaundice (“L'ictta*e hemapheique,” “Urobilnr 
Jaundice ”). 

There is no conclusive evidence of any such causation of jatindicc. 
Pigments other than bile pigment may be formed, and may in certayiJ 
cases produce some discoloration ; but this is totally distinct from jaundice. 

In many cases of jaundice evidence of altered activity of liver-ceils is 
forthcoming; for example, diminished secretion of bile, increased formation 
of bile pigments, diminished formation of bile acids ; but such ♦changes 
cannot be regarded as indicating “ suppression ” of biliary function. On 
the contrary, in the larger number of such cases the most marked feature 
is an increased fonnatio* of bile pigments — evidence, thcreforg, of in- 
creased activity rather than o4 suppression of functio^. 

(b) Suppression of Mctal)olic Function. Diminished formation of 
urea, appearance of leucin and tyrjosin in urine. 

Besides the formation of bile, the formation of urea may be taken as 
an index of liver activity ; all evidence going to show that urea is formed 
by process of synthesis from ammonia, and that the synthesis takes 
place within the liver-cell. 

In health urea constitutes about 85-90 per cent of the total nitro- 
genous excretion of the urine, the remainder being made up of ammonia 
and extractives. 

In jaundice, even in the severest cases such as phosphorus poison- 
ing, this proportion may remain unchanged, or at most slightly lowered , 
so that at the time the jaundice appears, no evidence is fortl^coming of 
any “ suppression of liver fuiiction, as regards urea -formation, in the 
sense assumed by the “ suppression theory ” of jaundice ; namely, sup- 
pression of function apart from structural alteration. * 

It is thus extremely doubtful whether total “ suppression ” of function 
over occurs ajiart from actujil destruction of the liver-cell. Hence it is 
only in the last stages of the severest forms of toxic jaundice — such as 
acute yellow atrophy of the liver — that the functions of the liver can 
rightly be said to be “ suppressed.” 

3. Increased secretion of bile with excessive absorption from the 
intestine (“ Jaundice of Polycholia ”). 

Many cases of jaundice, those produced by poisons generally, are 
marked at one stage or other by increased flow of bile and incrc;ised 
excrofion of bile pigment. There is no conchisive evidence that jaundict! 
may result from increased absorption of this bile from the intestine. The 
jaundice mot Avith \iuder such circumstances is the result* of absorption 
of bile from the bile-ducts. 

• 4 . Deranged innervation (“ Jaundice of Emotion ”). 

Deranged innervation plays a doubtful, and in any ciise quite a sub- 
ordinate part tn the production of jaundice. 

• (a) There is no evidence that jaundice can be produced by extreme 
fall of pressure within the peirtal system and absorption of« bile direct 
into the blood. 
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^ (i) Sadden mental emotion may conceivably cause spasm and 
reversed peristalsis of the bile-duct, as of involuntiiry muscle generally. 

The two important factors in producing jaundice are : — 

5 . Increased destruction of blood with increased supply of ha?mo- 
^rlpbin to the liver. 

6. Action of poisons (“ Haemo-hepatogeiious Jaundice 

Both factors are conveniently considerfed together, as they usually 
operate together. The most common ciiuse of increased destruction of 
blood is* the action of poisons on the blood. Although operating to- 
gether these two factors are not of equal importance. The fletjrec of 
I aundice is dependent mo^'e up)on the natiue of the poison tium the oinoxint of 
hlood-des^'uction. The most intense jaundice ma;f be produced by poisons 
that cause but littl^ or at most a moderitte destruction of blootl ; for 
example, phosphorus and toluylendiamin. Most of the severe forms of 
jaundice met with in disease — “Icterus gravis,” “Malignant jaundice,” 
“ WeiFs disease,” are of this character, and illustrate this point. 

On the other hand, intense destruction of blood may be attended with 
little or no jaundice : for example, hicmoglobinuria experimentally in- 
duced by injection of water, glycerine, or arsoninretted hydrogen ; in 
<lisease, paroxysmal haimoglobiiiuria or pernicious anaemia. 

In both cases the jaundice is the result of absorption. It is cruised 
by changes in the liver and in the bile, and is thus in every sense hepnto- 
ijenous. Of most importfince are the changes in the bile and smaller bile- 
ducts. The chief of these arc — (a) increased formation of bile pigments 
(polychromia) ; (b) diminished formation of bile acids ; (r) diminished 
([uantity and increased viscidity of the bile itself. The viscidity retfu-<Is 
temporarily the flow of bile along the bile passages ; for a time it may 
arrest it altogether, and is the proximate Ciiuse of the absorption. In the 
case of the most notable jaundice-producing iioison — toluylendiamin — 
this increase of viscidity I have shown to be due to a caUirrh of bile- 
ducts, extending from above downwards (descendimj catarrh), produced by 
the excretion of the poison through the bile. 

Instead, then, of the two varieties of jaundice formerly described, one 
hepatogenous or obstruetive, the other hfeimitogetwiis or nou-obstrurtive^ it is 
necessary now to recognise one class only. All jaundice is hepatogenous^ 
the result of absorption of bile formed and excreted by the liver. The 
cause of the absorption may be obvious — mcchaniciil obstruction {Simple 
hepatogenous jaundice), or more obscure and less cjisily demonstrable g^^ell- 
ing and catarrh of the lining epithelium of the bile passages, with conse- 
quent increase(f viacidity of the bile {Heemo-hepatogenous jaundice). 

Causes of Jaundice 

All cases of jaundice may be classed in two great divisiotis : — 

I. Jaundice resulting from obvious mechanical obstruction independeflt 
of changes in* the blood or bile (Obstructive ffieiundice). 

II. Jaundice dependent upon changes in the blood and bile; the 
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actual cause of obstruction being increased viscidity of bile, consequejit 
on intrabepatic catarrh (Toxaemic Jaundice). 

I. Obstructive Jaundice 

The following table of causes is given by Murchison : — 

A. Obstruction by Foreign ^Bodies within the Duct. 

1. Gall-stones and inspissated bile. 2. Hydatids and distomata. 3. 
Foreign bodies from the intestines. 

B. Obstruction by Inflamrmtcn'y Tumefaction of the Duodenum, or of 
the lining membrane of th^Duct with Exudation into its Interior. 

C. Obstruction by Stricture br Obliteration of the Duit. 

1. Congenital deficiency or obstruction of the duct. 2. Stricture from 
perihepatitis. 3. Closure of orifice of duct in consequence of an 
ulcer in the duodenum. 4. Stricture from cicatrisation or ulcers 
in the bile-ducts. 5. Spasmodic stricture ? 

D. Obstruction by Tumours closing the orifice of the Duct, or grouing into 
its Interior. 

K Obstructim by Pressure on the Duct from without by — 

1. Tumour projecting from the liver itself. 2. Enlarged glands in 
the fissure of the liver, 3. Tumour of the stomach. 4. Tumour 
of the pancreas. 5. Tumour of the kidney. 6. Post-peritoneal 
or omental tumour. 7. An abdominal aneurysm. 8.* Accumula- 
tion of faeces in bowels. 9. A pregnant uterus. 10. Ovarian and 
uterine tumours. 


II. ToXiEMic Jaundice 
The causes may be divided into three groups — 

1. Definite Poisons — Toluylendiamin, Phosphorus, Arseniuretted 
hydrogen. 

2. Poisons formed in various Specific Fevers. 

(a) Yellow fever ; (6) Malaria ; {c) Enteric fever ; (d) Relapsing 
fever ; {e) Typhus ; (/) Scarlet fever. 

3. Special Icterogenetic Poisons. 

(a) “ Epidemic Jaundice.” (6) “ Infectious Jaunflice ” (“ Weil’s 
disease”). (c) “Malignant Jaundice.” (d) “Acute Yellow 
Atrophy of liver.” 


I. OBSTRUCTIVE JAUNDICE 

For the B 3 anptom 8 , morUld anatomy, differential diagnosis, and treat- 
ment of the several varieties of jaundice caused by mechanical obstruc- 
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tipn, the reader is referred to the various articles dealiug fully with the 
‘different causes of this condition, as detailed in the foregoing list, 
namelj — 

1. Inflammatory affections of gall-bladder and bile-ducts (p. 212). 

2. Cholangitis (p. 267). 3. Tumours of the gall-bladder and 

bile-ducts (p. 226). 4. Grall-stonea (p. 234). 5. Tumours of the 

liver (p. 194). 6. Congenital obliteration of the bile-ducts (p. 

249). 7. Cirrhosis of the liver (p. 170). 8. Tumours of the 

^ncreas (p. 272). 

II. TOXEMIC JAUNDICE 

Synonyms. — HasmcPhepatogeTums jaundice (Afanassiew) ; Jaundice of poly- 
chromia (Stadelmann) ; Non-obstructive jaundice. 

Definition. — A form of jaundice connected with disorder of the blood, 
met with in a number of conditions; sometimes as a complication of 
specific febrile conditions, sometimes as the prominent feature of con- 
ditions of obscure, pro^bly infective, nature : it is characterised by 
jaundice of varying severity in association with symptoms of more or less 
general disturbance ; in severe cases by fever, delirium, epistaxis, black 
vomit, albuminuria, and other symptoms of blood disorder : it is caused 
by the agency of various organic poisons, acting on the blood first and 
subsequently excreted through the liver, leading to altered character 
and viscidity of the bile, and in severe cases to degenerative changes in 
the liver-cells. 

Vapietles, — The varieties of jaundice falling within the scope of the 
above definition may be grouped in three classes—^ 

1. Jaundice produced by the action of poisons, such as toluyl- 
endiamin, phosphorus, arsenic, snake-bite. 

2. Jaundice met with in various specific fevers and conditions, such 
as yellow fever, malaria (remittent and intermittent), pyaemia, relapsing 
fever, typhus, enteric fever, scarlatina. 

3. Jaundice met with in various conditions of unknown but more 
or less obscure infective nature, and variously designated as “epidemic,” 
“ infectious,” “ febrile,” “ malignant ” jaimdice, “ icterus gravis,” “ Weil's 
disease,” “ acute yellow atrophy of liver.” 

General characters. — Although differing widely from one another in 
severity and in individual character, there are certain general characters 
common to iJI ^bese forms of jaimdice which seem to mark them off as 
a distinct group, conveniently described by the term “tox»mic.” In 
aU of th^xn the jaundice appears to be independent of any obivfcructidli to 
the flow id Vile, or at any rate no obvious obstruction can be found in thc>^ 
larger ducts. In all of them the jaimdice is associated at on^ time or ether 
with the presence of more or less bile in the stools, sometimes indeed 
with an ^cess of bile (polycholia). In M. of them bile acids are not 
present in such quantity in the urine as in cases of jaundice of purely 
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obstructive nature ; they may indeed be absent altogether a point yi 
difference to which, following Leyden’s original teaching, it has been' 
customary to attacli a significance altogether out of proportion to its 
importance. 

Wo now know from St/idelmann's studies that in all these respect >r 
the jaundice met with in disease agrees in its characters with that pro- 
duced by drugs like phosphorus or toluylendiamiri, so closely indccxl 
to leave no room for doubt that in disease poisons are also at work. In 
particular a diminished formation of bile acids appears to bo if feature 
of the action of all such iigents — even when c;iusiiig a largely increased 
formation of bile pigments ; so that their absence from the urine oi 
their presence in dimini.^l^ied quantity in these cases is thus satisfactorily 
iiccounted for. And so with fegard to the presence pf bile in the stools 
— the action of all these icterogenetic drugs is attended at one stage or 
other by increased formation of bile pigments and increased flow of l)ile 
Turning from these pathological features to those of a more clinical 
character, the jaundice met with in the foregoing class of cases presents 
certain general points of resemblance distinguishing it fiom the 
jaundice of purely obstructive origin. In the first place, the jaundice is 
usually less intense in its character than that met with in obstiuction, 
being frecpiently evidenced by a slight yellowish or greenish-yellow dis- 
coloration of skin and conjunctivae rather than the deej) gokbm yellow or 
green colour of obstructive jaundice. It appears to be due, as indeed 
is the cjise, to the absorption of some, rathm- than to the retention of 
all the bile pigment formed. • 

Hut while this is its chaiacter in general, it may, on the other band, 
be as intense as the jaundice of pure obstruction. Of this nature is the 
jaundice of toluylendiainin poisoning. In severe cases it is as complete 
and intense as if a ligature had been ap])lied around the bile-duct ; 
but it is only for the time being, for another feature of the. jaundice thus 
caused is that it is of a more temporary character than that caused 
by mechanical obstruction. It passes oft* with the condition of blood 
and bile on which it depends ; that is, in the case of jaundice of drugs, as 
soon as the action of the poison has exhausted itself. 

In the second place, this variety of jaundice is generally associated 
with more constitutional disturbance than is the case with ordinary 
obstructive jaundice. In the mildei^t cases, indeed, disturbance is hardly 
observable. The mildest foims of catarrhal jaundice, occurring in the 
course of an epidemic outbreak, and obviously, thcrefore^^ the result of 
some more or less infective influence, may not be distinguishable from 
cases of ordinary “ catarrhal ” jaundice of duodenal origin, and may 
jirefent little constitutional disturbance, if any. 

I But in general some degree of general disturbance there il ; and in 
the cevere ca^s this is of so pronounced a character — dry tongue, fever, 
delirium, subsultus, convulsions, episUixis, black vomit, diminished excre- 
tion of urine, and albuminuria, — symptoms of the “typhoid state,” 
— that the jaundice becomes only one symptom of a general condition of 
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g;merc poisoning. Moreover, although the symptoms vary very greatly in 
their intensity in different classes of cases, they have the same general 
character. At first sight it might appear necessary to distinguish between 
, the form of jaundice accompanying definite specific fevers, sucJi as 
nAlaria, yellow fever, typhoid fever, and the like, and that met with 
apparently as an independent affection in “ epidemic,” “ febrile,” “ in- 
fectious,” “ malignant ” jaundice, “ Weil s disease,” “ acute yellow atrophy 
of Hv^er.” And still more might it appear necess;iry to distinguish in this 
last groii^ of cases between forms apparently so widely di\ erse as mild 
cases of catarrhal (epidemic) jaundice and severe eases of “ Wed's 
disease,” “ malignant jaundice,” and cases of that rarest of all diseases, 
acute ycilow atrophy of the liver. But in realftv. both from a cliiiical 
and a pathological point of view, they aft ])resent certain fcatui(\s in 
which they resemlde each other, and no shaip line ot distinction can be 
(hawn betwixt them. 

The s(ivcrest cases of an outbreak of catarrhal ((‘pidemic) jaundice 
may be marked by so much fever and constitutional disturbance as to be 
in<listinguishable from cases of what is variously called “ icterus gravis,” 
“ febrile jaundice,” “ infectious jaundice,” “ malignant jaundice ” 
Similarly, the condition named “ Weil’s disease,” to which so much atten- 
tion has been drawn of recent years by Cicrman ol>s(n*vers, diMers in no 
respect from forms of icterus gravis described long ago by many olism viM s 
— CJraves and others. And lastly, as I shall presently have occasion t(» 
show, it is not even possible to draw any clear line of demai cation Ix'twemi 
the severest forms of icterus givuis, or malignant jaundic(», and the acute; 
yellow atrophy of the liver, [n mode of onset, chai*acter of symptoms, 
progrCgSS of case, and lastly, in character of jiost-mortem ajipearances, 
eases hav^c been observed and recorded as occurring in the cM>urse of 
endemic outbreaks of jaundice which were not to be distinguished 
from acute yellow atrophy of the liver, even in the minutest particulai’s 
supposed to be characteristic of the latter disease ; such as atrophy 
of the liver, diminished excretion of urea, and the discoveiy of ty rosin 
and leucin in the urine and liver. So far, indeed, as the last-mentioned 
points arc concerned, identical changes — yellow atrophy of the liver, 
jirescnce of leucin and tyrosin in the liver and in the urine, diminished 
excretion of urea — have been found by Frcrichs, Murchison, and others in 
severe cases of jaundice occurring in typhus, enteric, and relapsing havers. 

It thus appears that oven in their clinical features all these forms of 
jaundice have goml deal in common. Their sym];toms have a generic 
likeness, from the^initial jaundice, with or without general disturbAnc**, 
cemmon to all alike, to the marked cerebral and toxic phenomena which 
characterise the severest cases. The differences in character rnaiiifesfcd^ 
hy the special forms .are doubtless due to difTcreTices in the character and 
intensity of the poisons. The differences observable in the action of shch 
agents as phosphorus, arseniuretted hydrogen, toluylendiarain, show thlit 
the power of inducing jaundice (icterogcn'^tic power) is possessed by 
l>oison8 in very varying degree. 
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But whatever the character of the other symptoms, the icterogenetic^ 
power is usually associated with three classes of changes (a-) destructive 
changes in the blood ; (b) alterations in the quantity and quality of 
the bile; (r) changes, functional or parenchymatous, according to th(‘ , 
eeverity of the poisonous action on the liver-cells, and, as the case 
toluylcndiamiii illustrates, on the bile-ducts, and also on the renal cells. 

In disease all these modes of action arc manifested in varying decree, 
especially in severe cases ; the degree of blood change being frequently 
shown by the occurrence of bleedings from nose and stomadli (black 
vomit), and the action on the liver and kidneys by the occurrence of 
extensive parenchymatous changes in both organs. 

Etiology. — As r egards their etiology the above class of casesi* have a 
good deal in common. Thefr etiology, except in the first class, where 
we have to deal with the action of definite j3oisons, such as phosphorus, 
is obscure. Age, sex, occupation, habits of life are without any definite 
influence of themselves, except in so far as they favour the incidence of 
disease of an infective character. For it is to this latter mode of origin 
that the preponderance of evidence points, even in the isolated (sporadic) 
cases. This infective character becomes most manifest when, as not in- 
frequently happens, the jaundice assumes an endemic or even epidemic 
character, affecting those in the same household or district, or spreading 
over larger areas. But the resemblance between the severe cases met 
with under such circumstances and the isolated cases — for example, 
icterus gravis, Weil’s disease — where no definite infection can be proved, 
suggests very strongly that these latter also have an infective •origin. 

In a number of such cases, indeed, organisms of varying character 
have been described as occurring in the liver, and within the lapt few 
years much evidence of a similar nature has accumulated. Of the nature 
of the infection nothing definite is known — whether bacterial or of even 
lower forms of life (varieties of proteus have been described as the 
accom][3animent of certain severe cases of jaundice). There is hardly any 
reason, however, to doubt its microbic origin ; and it is exceedingly 
probable that it is of very varying character — that the power of forming 
poisons, possessing more or less icterogenetic properties, is one possessed 
by a number of different organisms. But the comparative rarity of forms 
of infective jaundice indicates that the power is not one incident to the 
ordinary microbes inhabiting the intestinal tract. Moreover, the com- 
parative raritj^ with which jaundice of this kind is met with, complicating 
marked infective conditions of the intestinal tract, speaks to the same 
effect. Thus jaundice is of very rare occurrence •in enteric fever. 
Murchison only met with it on four occasions ; Jenner never met with a 
at all. 

We may take it then, I think, that in these forms of jaundice we 
ha'^e to do ^with the action of organisms of specific nature, whether 
of a bacterial or other kind remains still to be shown ; organisms of 
varying character and virulfence ; limited in their distribution, or even 
rare, in this country and in temperate climates, but more widely distributed 
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tropical climes (for example, the infection of yellow fever and of 
•malarious disease, the remarkably endemic character of outbreaks of 
jaundice in some parts of Southern Australia). 

Tlie seat of infection in most cases is probably the intestinal tract. 
•Intestinal symptoms — for example, diarrhoea, more or less ftetid in 
character — form a prominent feature of a large number of such oases at 
the outset of the illness. And it is extremely likely that in the largest 
number of cases the infection remains confined to tliis tract, and does 
not si)r#ad to the blood ; the infection of the blood being limited to the 
poisons absorbed. It is thus readily conceivable that in fatal cases no 
organisms would be found in the blood or in the liver ; and such cases 
have bf^en recorded by Dreschfeld and others ii# acute yellow atrophy. 

In other cases, Jiowever, the infection ‘passes more directly into the 
blood itself. Of this kind is the jaundice of pyannia and of snake-bite. 

After this general consideration of the characters and features of this 
variety of jaundice as a whole, I shall now pass to the tainsideration c»f 
the chief forms comprised within the group. 

Jaundice of phosphorus poison in(j. — The jaundice of phosphorus 
poisoning is the best-known example of a jaundice produced by the 
action of drugs. It was formerly comparatively common; but since 
legislative measures have been taken in this country and Germany to 
enforce the use of the insolulile and non-poisonous form of the drug in the 
making of lucifer matches, it has liecome decidedly less frecpient. In 
Austria it, is still very common. 

The poison is usually taken in the form of an infusion of the heads of 
lucifer matches, sometimes in the form of those rat ]>oisons which contiiin 
phosphoins. 

Symptoms. — The symptoms vary considerably, according to the dose 
of the poison taken and the rapidity of its absorption. But usually two 
stages may be distinguished : one in which the symptoms are maiidy those 
of irritant poisoning, followed by a second in which more characteristic 
symptoms of toxic poisoning make their appearance, ushered in with 
jaundice. The duration of the first stage varies according to the amount 
of the poison ttikcn. It usually lasts from some two U) five clays ; in 
exceptional cases it may be as long as fourteen to twenty-one days, and 
one case is recorded by Dr. West where the characteristic symptoms <lifl 
not make their appearance for six weeks. 

The first symptoms usually begin a few ho\iis after the poison has 
been taken, and® take the form of scv<;rc burning pain in c])igastT-ium, 
with intense nausea and vomiting. The vomiting continues almost 
incessantly, everything taken being rejected, till in the coui*kc of tN’fcn^y- 
four hoftrs or so the patient may be in a state of collapse. The rcfl[)ir(j- 
tion is very rapid, the pulse small and weak, the tongife and ]i[ 4 s dry 
and red ; thirst is incessant. At this time there is great tendeiness 
over the e{)iga8trium and the region of t>c liver ; but the latter is not 
perceptibly enlarged. 
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After a time there is a slight remission in the violence of tly.‘ 
symptoms. Then the vomiting returns with renewed severity, but* 
the character of the vomit changes. It now contains blood, dark or 
chocolate -coloured, and the patient becomes jaundiced ; the pa^n and 
tenderness over epigastrium and region of the liver continue, and tljj)# 
liver dulness is increased. Moreover, nervous symptoms become pro- 
minent — intense h(*adachc, sometimes hiccup ; drowsiness passing .into 
coma, varied with attacks of delirium and sometimes convulsions ; and 
the patient raj)idly sinks, dying cither from exhaustion or, mere sud- 
denly, from heart failure, within twenty-four or forty-(;ight hours of the 
onset of the graver symptoms. 

Jaundice is a very chin acteristie feature. In severe eas(\s it is ^usually 
noticeable about thci second or third day ; in niildm- cases not till the 
sixth or seventh day. It shows itself at first as a slight icteric tinge of 
conjunctiva, but is not fully manifested until the second stage of the 
disease is entered. Although a characteristic symptom, it is by no 
means a constant one, nor is it necessarily proportionate to the se\erit\^ 
of the poisoning. A considerable number of cases of acute pliosphoriis 
poisoning without jaundice have been recorded. Hessler found it in 
twenty-six only out of forty-eight cases. On the other hand, it was only 
absent in one out of ten cases recorded by Munzer, and that case was a 
mild one which ended in recovery. Even when present the jaundice may 
1)0 slight throughout, although in most cases it is well [)ronounced. 
It is marked as usual liy the presence of bile pigments in the urine ; 
bile acids arc usually present also, although in greatly diminishcc], (quantity. 

Teiiipcrature is usually normal or su])normal throughout. It may be 
raised in the second stage as much as 100° to 103° F. In rare cases it 
has risen as high as 107° F. just before death. 

lla^morrliages are a constant feature, but they are not so prominent a 
feature of the jaundice of phosphorus poisoning as they are of the other 
forms of severe jaundice ; for example, of icterus gravis or acute yellow 
atrophy of liver. At least this is true of heemorrhages under the skin. 
The most frequent form the haemorrhage takes is that of black vomit — 
haimorrhage from the mucous membrane of the stomach. The urine is 
usually free from blood, although in certain cases blood may be present 
in quantity. Although thus not so prominent as a clinical feature, the 
occurrence of haemorrhage is nevertheless a marked post-mortem feature 
of theilisease. 

The Liver . — The region of the liver is exquisitely sensitive to pressure 
throughout. At first no enlargement of liver dulnesa to be made 
out; but in the second stiigc the liver can be felt, projecting below the 
cq^W margin. In some cases also the spleen is perceptibly enlarged. 

The urine always shows marked changes. Its quant Ut/ is? usually 
more.or less diminished, sometimes throughout ; at other times it may 
y^be diminished at first, but afterwards increased, again to fall shortly 
^before death. At no time, however, is there ever any approach to 
anuria. The quantity varies between 300 c.c. and 2000 c.c. — on an 
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average about 750 c.c. Its specific gravity varies from 10*20 to 10:17, 
’according to quantity ; its reaction is strongly acid, a marked feature. 
The bile pigments and bile acids are nearly always present — the latter in 
very diminished quantity. Albumin is frequently present, altliongh not 
li^variably, and usually in small quantity. When present, fatty epithelial 
tells and fatty east^ are usually also to be found on microsco])ic examina- 
tion# In some cases blood is present also. Sugar is an extremely rare 
constituent ; only three cases arc on record. 

Thc#chief changes presented by the urine relate to its nitrogenous 
constituents. The first observations made — those of Schult/eii anti 
Uiess, 1870 — appeared to indicate that the urea became reduced almost 
to vanifjhing-point, and that its place was taken;^)y other products ; lactic 
acid especially bei^g very abundant. ]\b)re recent obsorvatit)ns Inue 
shown that this is far from being the case; that although at first diininishetl, 
as compared with the normal, the excretion of urea is relatively mncli in- 
creased, considering that the patient can take no huxl ; so iniich so as 
to indicate a largely increased destruction of albuminous material as the 
result of the action of the poison. This subject has recently received 
most exhaustive study at the hands of a (lerman observer — Mnn/er 
(1894). He has estimated the total nitrogenous excretion in the urine 
in 10 ciiscs of phosphorus jioisoning, and (let(‘rmine<l at the same time 
the proportion of urea, ammonia, uric cacid, and extracti\es of which the 
total was made u]). 

Total Nitrogen , — His observations show that in the first stage of the 
poisoning , there is an extraordinary diminution in the excretion of 
nitrogen, the total amount falling as low as 2 to 5 grammes daily, inst(‘ad 
of the normal mean of about 15 to 18 gramnn^s. I'hesc^ low figures 
corrc.?f)ond closely to the excretion of nitrogen in starvation ; and thc*v 
arc probably to be regarded as such. For in the fiist stage of the 
poisoning the ixiticnt is unable to retain anything on his stomach, either 
fluid or solid. 

This great diminution does not, however, last long. While the 
patient is still unable to retain anything there occurs a remarkable risc^, 
as high as 10 to 17 grammes per day; and at or about this height the 
nitrogenous excretion remains to the end. Usually when these high 
figures arc reached the patient dies. In some cases, however, recovery 
has still taken place. So large an inen^ase occurring in spite of tlie 
absence of food obviously represents a very largely increased destihction 
of the albumin of the tissues. 

Of this tdtal® amount the largest ])i*oportion continues throughout 
to be made up of urea. ]3ut the proportion varies somewhat according 
to the stage. In health, urea constitutes from 85 to 90 jier cent 
total nitibgen of the urine. In the first stage of the poisoning this pro-^ 
portion is unaltered ; urea still forms about 9 1 per cent »of the wjiolc. 
In the second stage it falls .somewhat, namely, 70-80 per cent of the t^tal 
nitrogen, ©ut the absolute excretion of ure«a is greatly increased, since 
in this stage, as we have just seen, the total nitrogen rises .so much. 
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Corresponding to this fall in the proportion of urea there is a ris^ 
in the proportion of ammonia and extractives, chiefly of the former. In ' 
health, ammonia constitutes from 4 to 6 per cent of the total nitrogen of 
the urine. In the second stage of phosphorus poisoning the proportion 
rises considerably, 10 to 18 per cent. 

In health, exbydives constitute about 4 per cent of the total nitrogen. 
In phosphorus poisoning they undergo a slight increase, 4 to 9 per oent. 
The nature of these extractives is unknown — whether amido- acids 
(leucin and tyrosin) or peptones. Peptones arc found in the urkie in a 
few cases. They were not present in any of Miinzer’s cases. 

Lemin and tyrosin are sometimes found. In one case Miinzer found 
<5rystals resembling those^of tyrosin in the urine. In one case F,raenkel 
found tyrosin but no leucin. •• ^ 

Urie arid. — In health about 1 to 2 per cent of the total nitrogen is 
in the form of uric acid. In the first stiige of phosphorus poisoning the 
proportion of uric acid remains fairly normal (1‘6 and 1'4 per cent). In 
the second stage an absolute increase occurs corresponding to the increase 
in the totiil nitrogen; but the proportions remain unaltered (1‘16, 1‘47, 
and I '37 per cent). If the patient live long enough a slight relative 
increase appears (2*45 per cent). On the whole it may ])c said that 
in phosphorus poisoning there is a distinct increase in the excretion of 
uric acid corresponding to the total increase of nitrogen ; but that its 
proportions are unaltered. 

Oryanic acids. — The organic acids include especially volatile fatty acids 
and lactic acid. , 

Fatty acids have been found by von Jaksch in the urine in a number 
of liver aflcctions ; and their appearance was thought by him to stand in 
some relation to the diminished formation of urea, and thus to mark 
the severity of the disease. This opinion cannot now be held. Fatty 
acids were only found in one case out of five in which they were looked 
for by Munzer ; and that was in a patient who recovered. Moreover, the 
urea, so far from being diminished, was increased. 

Ladic acid. — This or some allied acid must bo present in most cases. 
For the urine is extremely acid, notwithstanding that the alkaline value 
of the ammonia present is more than sufticient, according to Miinzer, to 
neutralise all the acids present. The nature of these acids has not yet 
been determined. 

L^rganic conditiunits. — Chlorides fall to a very low amount, under a 
gramme daily ; and do not rise again until recovery sets in. This great 
fall is doubtless due to the absence of food. t * 

Phosphoric acid. — The phosphoric acid in the urine has two chief sources 
^itkin the body — the albumin of the tissues and lecithin — the latter a 
^prominent constituent of cortiiin tissues (red corpuscles, liver, anvl nervous 
tissu/i). In liealth the albumin of the tissues is its chief source ; and 
heuoe the amount daily excreted stiinds in a certain proportion to the 
total nitrogenous excretion, liamely, as 18 : 100. This proportion rises 
whenever there is any increased destruction of lecithin. In phosphorus 
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^^isoning there is a distinct absolute increase in the excretion of phos- 
’phoric acid during the first two or three days, lint still more inarhed is 
the roJative increase lasting for tAvo or three days, and only falling 
towards the end, or when recovery occurs. Thus, instead of the above 
^j®*oportion 18 : 100, the proportion to the total nitrogen rose in individual 
cases as high as 27, 31, 57, and even as high as 83 per cent. Tn one 
castf it rose from 18 per cent on the day of poisoning to 97. These 
changes in phosphoric acid excretion are probably to be referred, 
not to ’any oxidation of the phosphorus taken, b\it to a great ilestruc- 
tion of phosphorus-containing tissues — chiefly of the liver, riiosphonis 
exercises no special destructive action on the red corpuscles, one source of 
lecithin. On the other hand, it has been fofiiul by Tleffter that the 
lecithin of the liver^after phosphorus poiscyiiing is reduced by one-half. 

Sulphuric acid . — The excretion of this acid in phosphorus poisoning 
corresponds in the main to that of phosphoric acid. It is incieased. A 
large increase of the unoxidised compounds of sulphur was found in a 
case recorded by Starling and Hopkijis. A similar change was noted by 
Goldmann in some cases of phc)sphorus poisoning. 

As regards the ether sulphates they setmi to vary ; sometimes they are 
increased. In one case the proportion of ether siil[)hat(‘s to the inoiganic 
sulphates was 1 to 5*9, instead of 1 to 10 as in health. On the other 
hand, they have been found diminished, for example, I to 20 (Starling and 
Hopkins), 1 to 54*6 (Munzer). 

Morbid anatomy. — The chief changes found ])ost-mortcm are (i.) 
jaundice ;*{u.) haniiorrhatjes , usually small and punctifonn, scatttired over 
the various serous membranes — pleura, pericardium, mesentery, and in 
the , mucous membrane of stomach and intestine, under the skin and 
between the muscles ; sometimes of larger size, and met with in the 
liver, and in the tissues of the neck and elsewhere. 

(iii.) Fattf/ deijeneratvm of liver and kidaeifs . — The liver is usually con- 
siderably enlarged and remarkably fatty, presenting all the characters 
of a fatty liver — doughy to the feel, greasy on section, its lobules in- 
distinct and deeply bile-stained. Its colour is usually a uniform pale 
yellow ; but in some cases there are pf>rtions hero arul there of a more 
reddish yellow colour, due to congestion of the centres of the lobules. 
On microscopic examiiiation the liver-cells are bmnd fattily degenerated, 
their outlines indistinct, the nuclei refusing to sbiin, and the subsbince of 
the cell converted into fine gramdar detritus, or filled with large falf drops, 
especially in^thc outer zone of the lobide. The cells of the ccntiai zone 
often contain Wliary pigment. The connective tissue throughout the 
liver is usually unaffected ; in a few cases it has been found in a state 
proliferation. In rare cases the liver may be found diminished s>zc 
and shrunken, instead of increased. The increase of fat is very notiibly. 
The normal liver contains about 3 per cent of fat, 76 pc^ cent of *vater, 
and 21 per cent of non-fatty substance. In phosphorus poisoning the 
percentage of fat is as high as 30, water ^0, and non-fatty tissue 10 per 
cent. This increa.se of fat contrasts remarkably with what is found in 
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acute yellow atrophy ; namely, 4’2 percent of fat, 80’5 per cent of watei^ 
and 15 ’3 per cent of non-fatty substance. 

The kvlneys are usually swollen, soft, and enlarged ; the capsule^strips 
off easily ; the cf)rtex is increased in thickness, and jiale, contrasting with 
more purple colour of the medulla. On microscopic examination thr® 
epithelium of the cojivolutcd tubules is swollen and fatty, or thrown off as 
casts. • 

The heart is flabby, and its muscle presents a more or less mottled 
appearance from fatty (h^gcnciation. 

The sjileeii is usually enlarged, often to double its natural size, and full 
of blood ; in other cases it is small and firm. 

Nature of the Jaundice. — '^riiis problem is one of peculiar iicterest 
Far more than aiiy other form bf jaundice, that of 23l|osphorus poisoning 
has long been h(ild to establish the existence of a jaundice from su})- 
prossion independent of obstiuction. The facts in favour of such a view 
are that the bile-ducts, or at least the larger })ile-ducts, are free from 
obstruction, often indeed free from bile ; the blood shows 710 evidence of 
any special dtsstructivc action of the poison, such as wo meet with in the 
case of other icterogenetic [)oisons ; and, lastly, the intense fatty change in 
, the liver indicates that the poison acts sjiccially on the liver-cell. 

What more rcasouable, then, than to conclude that the function of the 
liver has been “suppressed,” and that jaundice is one of the results. 

Nevertheless the evidence cadduciblo appeal’s to me conclusively t(> 
show (a) that at the time at which the jaundice occiu’s the functions of 
the liver are by Jio means suppressed, however much they may be, and 
doubtless are, injuriously affected ; and (h) that the changes in the bile 
(increased viscidity and retarded flow) are such as sufficiently to account 
for the jaundice (Stadelmann) — changes similar in character, though less 
in degree than those produced by toluylendiamin. 

So far as total suppi’ession of function is concerned, the excretion of 
urea, and more especially the relative proportions of urea and ammonia 
in the urine, afford an important index to the activity of the liver. If 
the liver bo cut off from the circulation, and its functions thus siippi’esscd, 
there is a great fall in the amount of urea, and a no less marked increase 
in the ammonia of the urine. 

In disease a suppression of its function, such as is assumed to occur, 
ought to manifest itself in the same waj^ namely, (a) by a great fall in 
the totSl excretion of urea, (h) by a large proportionate increase in excre- 
tion of ammonia. Yet as a matter of fact the elaborate^ analyses of 
Miinzer show that so far from urea being reduced to vaniShing-point, urea 
continues to be exci’cted in tpiantities approximating to those of health — 
in#iul?ntities, therefore, which, when we consider the absence of foodj greatly 
exceed those of health. 

Moreover, ^id still more significant of continued acti^'ity of the liver, 
urearstill constitutes about 80 per cent of the total nitrogenous excretion 
(instead of the normal 90 per dbnt) — the increase in ammonia Vieing only 
moderate (10 to 18 per cent instead of the normal 4 to 6 per cent). 
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^ This increase in the percentage of ammonia might he taken as an indi- 
‘ cation of some impaired activity of the liver in transforming ammonia into 
urea. But even this significance cannot be att;iehed to it. Botli Shilling 
and H*opkins, who had previously described it, and Miinzer aie in accord 
referring it rather to the increased acidity which is a feature of the 
Idood (as also of the urine) in phosphoius poisoning (von J.iksch) ; and 
the i3xperimeiitB of Miinzer have confirmed the accuiacy of this view. 

Whether, then, we have regard to the increasi‘d formation .iiid excre- 
tion of ibile pigments shown by Stiidelmann s expeiinients to occur in the 
first stage of the poisoning, or the continued formation of urea which 
occurs throughout almost up to the last moment, there is at the time at 
which |he jaundice occuis absolutely no evidtutice of the total arrest or 
suppression of function which the suppression theory contemplati^s 

On the other hand, there is at the time at v\hich the jaundice appt'ars 
evidence of marked fall in the i|uantity of bile — oni‘-lifth its fornuM- 
amount, with an increase of its viscidity suHicient of itself to letard 
and temporarily to arrest the flow of bile in the small bile-ducts. 
And indeed changes in those ducts have long been noted and described. 
Thus Oscar Wyss (1867), in experiments on dogs, found the largcu' 
<lucts free from bile and unstained, vvdiilc the smallei’ ones wt*re filled 
with thick mucus which ])revcnted the flow of the Idle dovvnvvaids. 
And similar appearances hav’c been noted in man (Kbstein), although 
others have failed to find them (Schultzen and Biess). 

Considering the obvious eUccts of the |ioison on the liver-cell (swell- 
ing and ^atty degeneration), it is not diflicnlt to undei stand how an 
analogous injurious elVect on the lining of the smaller bile ducts may li‘ad 
to swelling and increased secietion suflicient to rebiid or arrest the fhjw 
of bilb along them. 

To sum up, then : the jaundice of phosiihorus poisoning is essentially 
obstructive ; it is hfanio-Iu'juitvfff'nons in nature, and is diu^ to obstruction 
in the smaller bile passages set up by changes in its epithelium and in its 
secretion. 

The jaundick of yei.low P'KVEII. — For a full description of yellow 
fever the reader is referred to the article on the disease in the second 
volume (p. 385). So far as the jaundice is concerned, the disease bears 
a striking resemblance to cases of so-called irteiui> gtavis observed from 
time to time in this country. The symptoms of these maladies are iloscly 
alike. Indeed, isolated cases of yellow fever arc not to be distinguished 
from cases of Icterus gravis. 

Yellow fever presents characters of acute yellow atrophy — the same 
mode of onset* with fever and slight jaundice followed suddenly by th^j 
severer Symptoms of black vomit, haimorrhage, delirium, convulsions ^ 
coma, and death. The close resemblance has been noted by all observers, 
and a few have even gone so far as to regard the two diseases as identical 
(Liebermeii^ter). However, the facts hard^ bear out such a conclusion. 
Although of the same generic character, the changes in the liver in the 
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two diseases are not quite identical. In both cases they indicate tl^e 
action of a severe poison; but the characteristic atrophy found in acute 
yellow atrophy points to the action of a more virulent poison than that 
present in yellow fever. In the latter disease there is not the shrinkiii!^ 
of the liver which is so marked a feature of the former. 

In both diseases we have to deal with the action of poisons closely 
similar in nature and action, although not identical. And the tame 
conclusion probably applies to yellow fever and icterus gi'avis. The 
resemblance is here absolute in all points — both in the clinical^features 
during life, and in the post-mortem changes after death. 

An isolated case of yellow fever occurring in this country would, 
apart from any history its imporbition, be almost certainly i/)garde(l 
as a case of icterus gravis. 
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WEIL’S DISEASE 

Synonyms. — Infectious jaundice , Fein He jaundn c. 

In 1886, under the title of “A peculiar form of acute infectious disease 
characterised by Jaundice, swelling of Spleen, and Nephritis,” thorc 
appeared a paper by Professor Weil of Heidelberg, descril)ing four eases 
of febrile jaundice presenting certain general features of resemblance. 
He was in doubt whether to regard them as e^i4remely rare modifications 
of other well-known forms of infectious *diseaso, or, on the other hand, 
as a disease hitherto unrecognised. The paper excited much interest, 
chiefly amongst German observers, ivho decided at once in favour of the 
latter alternative, and gave it the title of “ M'eil’s disease.” 

Since then a considerable discussion has sprung up in connection with 
the subject — almost exclusively amongst German writers. French oh 
servers have, for the most part, declined to see in the condition anything 
more than what they had long been accustomed to descril^e under th<» 
title of icterus gravis, or infectious jaundice ; and, judging from the atten- 
tion bestowed on it, the same view ap])ears to have been taken by most 
English and Americiin observers. 

Symptoms. — The character of the disease in Weil’s original cjises was 
that of a^sharp febrile attack coming on suddenly, with or without rigors, 
followed on the second or third day by jaundice, swelling of liver and 
spleen, and nephritis; marked by severe rierv^ous symptoms, anil (*nding 
gradually in recovery about the tenth or fifteenth day. 

The disease begins with fever with or without rigors, extreme <lebility 
and general malaise, painful sensations or violent muscular pains in back 
and limbs, loss of appetite, thirst, usually <liarrha^a, headache, giddiness, 
and disturbed sleep. These sympti^ms increase in intensity for a day 
or two, the weakness becomes more marked, and to the othei- nervous 
disturbances there are added slight delirium and somnolence. On the 
second or the third day jaundice appears, with marked swelling and 
tenderness of the liver and enlargement of spleen ; aiul the urine becomes 
albuminous, and shows the other changes characteristic of nephriys. In 
the digestive system the disturbances are very marked — furred tongue, 
sometimes vrpniting, diarrhoea, or constipation, sometimes abdominal pains 
and uneasiness. ^ 

All these symptoms continue for two or three days more, and then 
graduaHy subside, improvement setting in on the fifth to the eighth 
The temperature, which has remained high, falls gradually t<j the norm d 
about the tenth day, the jaundice gradually difappears "along wiiTli the 
other symptoms, and convalescence begins. ' 

The convalescence may be unintemiplhd ; but in a certain number of 
cases, after an apyrexial period of one to seven days, fever recurs, lasting 
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five or six clays, sometimes, though exceptionally, attended witji 
recurrence of jaundice, swelling of liv^er and spleen, and albuminuria. 

Convalescence is in all cases slow, the patients being left much 
reduced in strength for many weeks after. 

The jaundice is the most striking s^unptom of the disease. It usual^.^ 
shows itself about the second or third day, and rapidly increases till, 
in the course of twenty -four hours, the patient is quite yellow. • It 
lasts about fourteen days, and disappeais slowly. Bile pigments are 
abundantly present in the urine ; bile acids are also sometimes present. 
It is attended by hwelhiuj and tenderness of licet, corresponding in degree 
to the degree of jaundice, and gradually disa 2 q>earing with the latter. 

In all cases there is a^so notalde enlanjemcnt of spleen, recognisable at 
the very outset of the fever ewn before the jaundice ^ippears, and lasting 
as loi)g as the fever lasts. 

'The fere r is a constant symptom and is usually high, reaching 103^ 
or 104 ‘ V. in the course of the second or third clay, and, with slight 
morning remissions of about a dcigree, it remains high for several days. 
Then between the fifth and ninth days it begins slowly to fall, and reaches 
the normal about the ninth or twelfth day. In about three-fourths of 
the cases the teiiqierature then remains normal. In the remaining fourth, 
after a few days’ intermission, it riscis again for several days, sometimes 
even reaching its former height. It is only in excejitional cases that 
this recurrence of fev(‘-r is attended by jaundice, swelling of the liver and 
spleen, and albuminuria. 

'The pulse corresjjonds to the fever, is usually rajDid — 110 to 1*20, some- 
times even 13(). AVJion jaundice appears it becomes slower. 

Nercoas sfftnptotns are very prominent and constant. They include 
headache, giddiness, great prostration, and more or less delirium. ' But 
perhaps the most striking symptom of all arc the muscular pains, especi- 
ally in the calves of the legs ; these are sometimes so severe that they put 
the other subjective symptoms into the background. The pains ocem- 
spontaneously, and are greatly increased by movements and by palpation 
of the muscles. 

Nephritis is almost constamt, and is evidenced by albuminuria, presence 
of epithelial casts, and sometimes blood. Its occurrence coincides with 
the enlargement of the splecji, and it usually subsides with the latter. 
Some albuminuria often persists for a long time during convalescence. 

Occasional symptoms observed have been rashes, roseola, erythema, 
purpura, herpes, and in a few cases cpistaxis. 

Etlologry. — The disease has been most commonly metSvith in men 
between the Jiges of fifteen and thirty ; a few cases have occurred in 
c^^ildren between eight and fourteen. The greatest number have occurred 
yi the summer months between June and September, but isolated cases 
have been met with in winter and spring. 

Jt is not confined to any one class of society, but it is certainly most 
common in working-men (thirty -eight out of fifty -three) vfnose occu- 
pations or habits have exposed them to insanitary surroundings. 
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^ Infection undoubtedly plays tlic most important pirt in producing 
It. Thus out of thirteen cases recorded by one observer (Fiedler), nine 
^vere in men engaged in the slaughter-house of Dresden, and two of the 
others nad eaten tainted sausage. Two cases described by another 
atjgerver (Stirl) were in workmen engaged in cleaning out a sewer, who 
were taken ill with all the symptoms of the disease. Ducamp reports on 
a slight epidemic outbreak of infectious jaundice in six workmen who fell 
ill after cleaning out a blocked sewer, three of them of gastric catiirrh, 
three of oil’s disease. 

Lastly, a series of epidemic outbreaks of the disease have been 
l ecorded, chiefly by garrison officers in (Tcrmany. 

Thu.^ under the title of “ infectious jaundice/’ an outbreak of jaun- 
dice was recorded i^^ 1866 by Weiss, — twonty-flve cases observed by 
himself, and fifteen others known to him, — presenting in all respects the 
characters of Weil’s disease. In one instance the father anti two sons 
of a single family were attacked successively. Similar outbreaks have 
been recorded by Ha^is (1887) and Weiss (1889), both in Prague; and 
by Pfuhl (1888), Hueber (1890), and Jaeger (1892). The last tfljscrvcr 
has reported nine cases — three of them fatal — occurring in garrison at 
Ulm; the source of infection was traced by him to bathing in a certain 
part of the river near the garrison. A similar outbreak in a ganison 
was traced to bathing, and reported by Globig (1890). 

Pathogeny. — As to the nature of the infection observations are still 
wanting. In the outbreak recorded by him Jaeger succeeded, in two 
out of thre^ fatiil cases, in discovering within the organs of the body 
a certain organism, with definite morphological and cultural charactei s, 
which he believes to be the cause of the disease. To this he gives the 
name Bacillus pYoteus fluorescens.” He found the same organism in 
the urine in four out of six of the patients Avho recovered, Avhcrcas he 
failed to find it in a case of simple catarrhal jaundice. On further 
investigation he ascertained that on the banks of the infected river 
running past the garrison where the disease was acipiired by bathing, 
the water-birds — ducks and geese — frequenting the river were subject 
to a fatal disease marked by jaundice, and on examination he found the 
same post-mortem changes and the same organism present in them. 

In two fatal cases recorded by him Nauwerck had already (1888) 
found organisms in the intestinal wall — partly within the glands, j)artly 
amidst the connective tissue — apparently within widened lymphefties, 
and forming zoogloea-like masses made up of small bacilli, with roundccl 
ends deeply stainjd ; the middle portion being hardly stained at all. 
Jaeger recognises in the description the same organism he also hfid fouiifl. 

Morbid anatomy. — The disease is not usually fatal; and hence oJlly-« 
<v few recolds of post-mortem examination are available, ten in all — three 
recorded by Sumbera, two by Nauwerck, one by Ikodowski» and Duwin, 
three by Jaeger. r •» 

The folloiving was the condition observed by Sumbera in three fatal 
cases. In all there was jaundice with fatty degeneration of the heart- 
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muBcle, and numerous punctiform hamiorrhages either under the skin, Wiy 
pericardium, the pleurae, or the mucous membrane of intestine. 

Case 1. — Liver deeply bile-stained; lobules indistinct; li\^er-celh 
showing cloudy swelling; fatty infiltration of periphery of lobule; c^ir 
nective tissue not increased. 

Spleen: not enlarged. 

Kidneys. : large and soft ; numerous punctiform hiemorrhages in cortex , 
epithelium degenerated. 

Duodenum: mucous membrane swollen and studded with haemorrhages 

Dura milter : inner surftice covered with a haemorrhagic membrane. 

Case 2. — Liver lai^e, §rm, deeply jaundiced; liver -cells*^ cloud \ 
nuo]i9i considerably increased. 

Gall-bladder and hde-duch : mucous membrane swollen and hyperaemic 

Splern : huge, soft. 

Kidneys : parenchymatous nephritis. 

Bladder contained urine and blood. 

Stomach and intestine : mucous membrane throughout hypcracmic and 
catiirrhal, and studded with hamiorrhagcs. 

Case 3. — Intense jaundice. Changes in heart, liver, spleen, kidnc\>, 
stomach, and intestine same as in Case 2. 

Blood and organs Were examined for organisms but with negatiAc 
results 

t 

Three fatal cases have been recorded by Jaeger. The chief changes 
were jaundice ; fatty degeneration of liver with indistinctness of lobules, and 
small coll infiltration of connective tissue ; fatty degeneration and cloudy 
swelling of epithelium of kidney and acute parenchymatous nephritis , 
minute haemorrhages in different organs ; sw elling of spleen ; intestinal 
changes, observed in one case only but in this one very notable, namely, 
marked viiscularity, numerous hjemorrhagos, and superficial erosions ot 
mucous membrane throughout whole intestinal tract. No trace of typhoid 
lesion ever observed. In t^vo out of the three cases Jaeger found a definite 
organism in the tissues as already noted. Similar changes were described 
in the two cases by Nauwerck (1881). The changes in the liver are 
described by him as resembling those of acute yellow atrophy in many 
respBcts ; liver-cells reduced to a granular fatty detritus ; the epithelium 
of bile -ducts fattily degenerated to a high degree. In the intestine 
nothing special was noted. In both cases he found ait organism in w’all 
of intestine. 

• Nature and relation to other forms of Jaundice. — The infective 
nature of the disease can hardly be doubted. The sudden ons^t and the 
chM-acter and course of the symptoms suggest this ; and its occasional 
Ofcurrence in epidemic or endemic outbreaks seems to establish it conclu- 
sively. In one instance thetfather and the two sons of one* family were 
attficked successively. Beyond this its etiology is quite obscure ; how’ 
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m^ch so may best be judged from the different names given to the 
condition by different observers. 

Wey gave it no name at all. He was not sure Avhcther to regard it 
as a special disease, a form of “bilious typhoid,” or as a form of al)orti>e 
o?lfteric fever. And on these points the opinions of Geiman obsor\ers, 
amon^ whom, as I have said, the condition has received most attenticm, 
appear greatly divided — “Infectious or septic jaundice " (Fraenkel) ; 

“ Febrile jaundice ” (Wagner) ; “ Infectious jaundice ’ (Wassilieff, W'eiss); 

“ Icterus typhosus ” (Heitler); “ Abortive enteric fe\ er ” (llmis) ; “ 'rvphus 
biliosus nostras ” (Weiss). 

The term “bilious typhoid” has been ghen to it on tlie ground that 
its characters agree generally with those formerlvMlescribed by Griesinger 
under the name “tyjlhus biliosus.” Moreover, it has been thought to be 
identical with the disease desciibed as “typhus biliosus or icterodes ” 
met with in Alexandria and Smyrna. The name appeal s to me, howe\(‘r, 
to bo particularly inapplicaVilc. For later oliser^ ers have shown that tin' 
disease described by Gricsingcr was really relapsing fever ; in wliieli 
disease jaundice occurs in a large proportion of cases (over 37 ])cr 
cent) [vol. i. p. 943]. And there are important differences lietwe'en it 
and the Smyrna disease ; in the latter the spleen is usually normal, 
parotitis is common, and over 27 per cent of cases ])rovo fatal. 

The disease cannot l)o regarded as an abortive form of enteric fev(‘r. 
Jaundice is one of the rarest complications of enteric fever. Murchison 
met with only 4 cases; Jenner never with one; Liebermeister with 2(i 
out of 1426 cases ; Griesingcr with 10 out of 600 cases. Moreov0l3^wheii 
jaundice does occur it is not, as in the condition now under consideration, 
at the .outset of the disease. 

Lastly, in the necropsies recorded typhoid lesions have not been noted. 

These possibilities being excluded, there remains only the question 
whether the condition is to be regarded as a special disease, or as 
one form of “infective jaundice.” The evidence appears to me to be 
against the former and in favour of the latter view. 

The closest relations of the disease appear to be with other forms of 
“ infective ” jaundice such as arc met with sporadically or cndemically 
both in this country and abroad, and more especially with sporadic 
forms of yellow fever in America. And it is of interest to note that I 
find no mention of Weils disease by physicians in America, where bjirile 
forms of jaundice are so common ; or by physicians in Australia, in certain 
parts of which (Broken Hill) febrile jaundice appcai-s to bo almost 
endemic. * 

Neither in the symptoms nor in the morbid changes described ^as 
Weil’s dispase is there anything essentially characteristic. They arc* 
those of a severe icterogenetic poison, more severe than tjiat found in ^ 
epidemics of ordinary catarrhal jaundice, and in most cases not so severe 
as that observed in cases of “ malignant ” jaundice (icterus gravis), lls 
relations to both these varieties of jaundice are, however, manifest. Thus 
I find four cases recorded (von Fetzer, 1882) amongst soldiers, three in 
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August and one in September, in certain rooms of a barrack in \vhic];i 
there had been an outbreak of epidemic (catarrhal) jaundice from 
February to June of the same year \ one of those attacked in ^August 
having suffered from “ catarrhal jaundice in June. On the other hand, 
the symptoms and post-mortem appearances in severe fatal cases 
absolutely indistinguishable from those of severe cases of icterus gravis. 
In two of Jaeger’s cases even tyrosin crystals were found in the uriltie. 

It appears to me, then, that until the nature of the infecting agent can 
be determined, no advantage is to be gained from regarding a Condition 
which probably owes its origin to diff^erent infective agents in different 
localities as a special disease, or in giving to it the name of any one 
observer. ' • 

The older name of “ infectious jaundice ” servies sufficiently to de- 
scribe it. 

As regards the character of the jaundice itself, it remains to point out 
that there is a striking similarity between it and that producible experi- 
mentally in dogs by toluylendiamin. Great swelling of spleen and liver 
and nephritic changes arc constant features of the action of this drug 
When large doses are given I have found that considerable fever is also 
present. 

Post-mortem the changes are identical, the bile-ducts being distended 
with bile ; and, most striking of all, the duodenum shows in certain cases 
the marked congestion which I have described as characteristic of the 
actio!]| of toluylendiamin. 
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ACUTE YELLOW ATROPHY OF LIVER 

Synonyms. — Icihre grave^ Icterus typhoides (Lcbert), Acute parenchymaiosc 
Hepatitis (Foerster), Idhe hniwrrhagique esscntiel (French jiiithors), 
Pai'hichyinatuse Degeneration dcr Leber (Liebermcistcr). 

Definition. — An acute disease, probably of toxic origin, chai*actcrised 
by jaundice in association with severe cerebral syniTptoius, black ^ omit, and 
hicmorrhages ; and by marked diminution itf the size of the liver due to 
parenchymatous degeneration. 

History. — The disease was probably not unknown to earliei- writers, 
but only a few cases, and these of doubtful nature, arc recorded until 
early in the present century. According to Dr. Wickham Lcgg, no 
record of any case is to be found earlier than 161G. One of the first to 
record cases presenting the features of this disease was Morgagni. Early 
in this century observations were made by the Dublin i)hysicians, 
Cheyne (1818), O’Brien (1818), and Marsh (1822); and in Edinburgh by 
Abercrombie (1828). One of the earliest and fullest accounts of the 
disease, however, was that given by Bright (183G); he described it as 
a diffuse “ inflammation ” of the substance of the liver affecting the glaiid- 
ular substajiice more than the connective tissue, leading frcr(q[ti<)||j|tly to 
marked diminution in the size of the organ, causing jaundice asBOciated 
with severe nervous symptoms, and a special tendency to hiemorrhage. 
Bright’s account must be regarded as the earliest recognition of the disease 
as a definite symptom group. Ho regarded it as a “ diffuse inflammation.” 

The history of the disease, under the title it now bears, dates from 
.1843, in which year Rokitansky, basing his description mainly on the 
naked-eye appearances presented by the organ, described it under the 
name “ acute yellow atrophy.” 

It was not till a few years later that the characteristic microscopic 
appearances, significant of degeneration of the liver - cells, were de- 
scribed ; first of all by two English observers — Busk (1845) and Hand- 
field Jones (1847). ^ 

In France the first full account of the disease was given by Ozanam 
(1849), under ^he title of a “forme grave de I’ictcre essentiel.” 

From this tim<? onwanl observations accumulated. Lebert’s account 
of the disease (1854) was based on a study of seventy-two recorded 
cases of ictems gravis^ many of them of doubtful nature. He regarded* 
the condition as a general disorder rather than as a special disease of the < 
liver, and preferred to name it icterus typhoides ; this view waJ propountlcd 
about the same time by Buhl also. • 

In the first edition of his well-known w^rk on Diseases of the Liver 
(1858), Frerichs gave an account of the disease based on a study of 
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thirteen cases which had come undei' his own observation, and thirtj’-qyij 
recorded cases. 

Later important contributions to the study of the disease were made 
by Wunderlich (1860), Wagner (1862), Liebermeister (1864). < 

The remarkable similarity between the morbid changes found in 
liver and kidney in this disease and those produced by phosphorus 
poisoning was first pointed out by Rokitansky (1860). Wagner was the 
first to suggest that many cases of the disease might really be unrecog- 
nised cases of phosphorus poisoning. • 

Liebermeistcr’s contribution was an important one. He described ten 
cases observed by himself, and made a study of all the cases of iefems 
(jmvis on record (177 ii^ number recorded by cighty-two authoijs), fitted 
to throw any light on the ‘relation between thal^ condition and acute 
yellow atrophy. 

Amongst more recent accounts the two fullest and best are those 
given by Wickham Lcgg (1880) and Thierfelder (1880); the latter based 
on a study of 143 cases recorded up to the year 1876, the former on 100 
cases recorded up to the same date (1876-77). 

The present account is based mainly on fifty cases which I have 
collected in the records from 1880 to 1894 inclusive. 

Etiology. — Acute yellow atrophy must be ranked amongst the rarest 
of diseases. It is seldom met with even in the largest hospital practice. 
Out of 25,700 cases admitted during nine years into the London Fever 
Hospital at a time when a brown tongue and delirium constituted a siu-e 
passpoB ^to admission, Murchison states he only met with one case. 
Wicknam Lcgg found only one case in the course of nine years at St. 
Bartholomew’s Hospital. Thierfelder estimates with some probability 
that the total number of recorded cases up to the year 1880 do'es not 
exceed 200. 

Since then, between the years 1880 and 1894 inclusive, I have been 
able to collect some fifty additional cases, thus bringing the total up to^ 
250. As regards the rarity of the disease Liebermcistcr’s experience 
must be regarded as exceptional. No fewer than ten cases, confirmed by 
autopsy, came under his observation in a comparatively short period, and 
he stands alone in regarding the disease as one comparatively common. 
It is probable that amongst this number were some Avhich ought to be 
grouped an cases of ietenis gravis rather than as acute yellow atrophy. 
ThiJ appears the more likely, as Liebermeister considered the chief 
criterion of the existence of the disease to be the occurrence of “ parenchy- 
matous degeneration ” of the cells of the liver, a pat^iological condition 
by no means confined to acute yellow atrophy. 

, • Age , — Acute atrophy is most commonly met with betwixt the ages 

of 20 and 30 (50 per cent), but no age is exempt. It is veVy rare in 
chijdhood btlow the age of 10; 8 cases out of 143 collected by Thier- 
f^lder, 7 out of 100 collected by Wickham Legg, 2 out of 63 collected 
by Lebert, 4 out of 37 colle«ted by myself occurred in patients under 10 
years of age. 
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^ ^ The eiirliest age recorded is that of an infant taken ill four days after 
lnrth (Politzer). Of the four recent cases I have collected, one was a^oil 
'2 1 (Goodhart, 1881), one aged 7 (Venn, 1884), one aged G (Koss, 1888), 
and one aged 10 months (Yeomaii, 1892). 

^One-half of the cases have occurred hetwcen the ages of 20 and 30, 
more than four-fifths between the ages of 10 and 40. Below 10 anil 
abov# 40 the number rapidly diminishes. 

Sex. — The influence of sex is undoubted; one of the few facts 
definitely established as regards the etiology of the disease is that females 
greatly preponderate among those attacked. Between the ages of 20 and 
40, when the liability to the disease is greatest, the proportion of females 
to malc% attacked is exactly double. This grea'^r liability is connected 
with the occurrence, of pregnancy. Out cJf 49 cases recoriled by Thier- 
felder in women, 18 occurred in pregnant or lying-in women. Out of 
Frerichs’ 31 cases, 22 were women and 11 of these were pregnant. Out 
of G9 cases in Avomen collected by Wickliam TiCgg, 25 were in pregnant 
women. Out of 42 recent cases collected by myself, 24 were in 
women; and of these 12 were pregnant, or suckling. It occurs in evciy 
stage of pregnancy except the first three months, but is most common 
about the middle period. The greater disposition to the disease thus 
shown by pregnant women is probably relate<l to the fact first observed 
by Virchow (1818), namely, that a cortiiin degree of parenchymatous 
degeneration of the liver and renal cells is a common condition in 
pregnancy. Even in pregnant women, however, the disease is of very 
rare occurrence — only 1 in 28,000, According to one observer (Braun), 
or 2 in 33,000 (Spaeth). Pregnant and suckling Avoimm show, a similar 
liability to be attacked by other severe forms of jaundice — notably tliat 
occurring in epidemics. 

Seasons . — Season of the year is without any influence. It is met 
with alike in extremes of heat and of cold. 

Constitution . — The majority of cases occur in those of robust con- 
stitution, a certain number in persons Avcakcncd by excess ; this latter 
number is not so great as to suggest any sjiecial relation between Aveak- 
ened constitution and liability to the disease. 

Sffphilis . — No definite relation can be traced between syphilis and the 
disease. 

Alcohol . — Nor can any definite part in the causation of the <liseasc 
be assigned to alcohol. A certain number — in Thicrfeldcr’s cases \% out 
of 143 — occurred in patients Avho Avere or had been heavy drinkers; 
and in some case® — 6 out of the foregoing 13 — the atUick had folloAved 
a period of unusually heavy drinking. As |K)inted out by Liebermeistcr, 
the habitual use of alcoholic drink.s favours a certain degree of far-* 
enchymatbus degeneration of the liver. 

Other hepatic diseases . — The disease occui-s not only prknarily, ns an 
acute process in persons previou.sly in good health, but also 6econdarily»in 
persons already the subject of liver disc;ise. i;V certiiin number of cases are 
recorded in Avhich it occurred secondarily to, or AA’as superadded to cirrhosis 
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of the liver, long persistent biliary obstruction, or chronic fatty 
generation. Amongst more recent cases, as in one recorded by Dr. Cayley, 
it supervened on a chronic cirrhotic process, the result of free drinking , 
in a case of somewhat doubtful nature, a child aged 7, it followed hyper- 
trophic cirrhosis. 

There is no evidence, however, that these morbid conditions — which 
after all are relatively very common — have any special causative rekition 
to the disease, except in so far as they induce an unhealthy state of the 
liver-cell. • 

Mental emotion . — That an antecedent morbid condition of the liver- 
cell is not necessary for the occurrence of the disease is in no wise more 
clearly evidenced than the fact that in the great majority of ^ases, as 
I have said, it attacks people •previously in robust health ; and in a con- 
siderable proportion of these cases the only cause assignable has been 
the influence of fright or some depressing mental emotion. Out of 
Lebert’s 72 cases, 13 were assigned to the latter cause; 16 out of 100 
cases collected by Wickham Legg ; and one-tenth of the cases according 
to Thierfolder. Most of these cases were in women. It is on the basis 
of such cases some authors have sui'mised that acute yellow atrophy is a 
nervous disease (von Dusch), or at any rate that depressing emotion 
plays a pre-eminent part in its causation (Licbermeister). Among recent 
cases I find only two ascribed to mental shock, — one in a pregnant 
woman aged 24- (Hayward, 1890); one in a man aged 41 recorded 
by Bj^kworth. This man saw child run over in the street; on 

the f cowing day he became jauiidiced, and four weeks later the acute 
symptoms set in. Such an ascription has, however, but little in its 
support. 

Toxic infittences . — It is when we come to discuss the relations of acute 
yellow atrophy to other forms of severe jaundice that we find some light 
thrown on the probable etiology of the disease. The condition of 
liver and kidney in acute yellow atrophy, as first pointed out by . 
Rokitansky, closely resembles that induced by phosphorus poisoning. 
Moreover, certain symptoms are common to the two affections, those 
which are constant ^ the one being constant in the other; while the 
dbnstant symptoms occur in both with about the same relative frequency. 
It has been suggested, accordingly, that some cases of the disease under 
discussion may really be obscure cases of phosphorus poisoning ; by some 
writdls, indeed, it has been urged that all cases have this origin. 

The resemblances — namely, the parenchymatous changes in liver and 
kidney attended by jaundice and severe nervous sympteJms — are undoubt- 
edly so striking as to suggest that the one disease like the other has a toxic 
tf)ri^in ; yet there are certain differences which appear no less clearly to 
, denote that the two diseases are not identical. Thus, as regariTs the size 
of the liver, <fut of 16 cases of phosphorus poisoning, collected by Lewin, 
in«which the condition of liver was noted, in no case was it diminished ; 
in 4 it was normal, and in iH) fewer than II it was actuafiy enlarged. 
Moreover, even as regards the prominent feature — jaundice — recorded 
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, experiences are rare. Out of 20 cases collected by Liebermeister, in only 
one was it missed. On the other hand, Lewin found it present in a 
minority of cases only — 15 out of 44; and Ehrlo, likewise, in 8 cases 
out of 23. And there are minor differences between the two con- 
^^ions ; especially as regards the chameters of the urine and the general 
character of the nervous symptoms. 

0n the whole, then, taking the most liberal interpretation of the 
relationship between acute yellow atrophy and poisoning by phos])horus, 
we shoiJid have to conclude that the former must be an anomalous form 
of poisoning by the drug — a conclusion, I need hardly say, somewhat 
different from the allegation that the two affections are identical, 'fho 
resemblances between the two conditions, such /as they are, nevertheless 
lend strong support ^o the view that acute Vellow atrophy, if not duo to 
phosphorus, is due to some toxic agent. 

Further support is lent to this opinion when we consider the close 
aftinities between the disease and other forms of siivero jaundice, where 
the action of specific poisons is less doubtful ; such, for example, as yellow 
fever and severe cases of irterus gtans. The resemblance between yellow 
fever in particular and acute yellow atrojdiy are many and striking, so 
many as even to suggest to some observers that the latter may be 
nothing more or less than sporadic cases of the former. 

And so it is with regard to other forms of severe jaundice — icivruf^ 
graris — whether occurring sporadically or in epidemic form. Many such 
outbreaks of iderns gravid have now l>een recorded, sometimes widespread, 
sometimes limited to one single household ; and the more severe of these 
cases present many of the features of acute yellow atrophy,^ including 
the nervous disturbances, the ha*mori hages, and so on. llius Hudd 
observed several cases of severe jaundice on board a ship : one fat;d case 
showed parenchymatous degeneration of the liver-cells ; in another, Avhero 
recovery eventually took place, severe nervous symptoms and bloody 
stools were present. Three very striking cases of the same kind, and oc- 
curring in one family, I find recorded by Graves in his (^inintl Lectures^ 
The first case was girl aged 17, who was suddenly seized with vomiting 
and jaundice ; on the fifth day she became comatose, had convulsions, and 
died on the day following. Nino months later her sister aged 1 1 
suddenly fell ill, became jaundiced on the third day, vomited black 
matter, became insensible and convulsed, and died on the fourth day. 
The liver was fouml of normal size, but soft in consistence, the cut Iflirface 
presenting a peculiar crimson-orange colour. Three months after this 
another sister, aged 8, also fell ill with jaundice and vomiting ; on the 
second day headache and restlessness appetired, on the thinl day she 
began to recover. * * 

In an epidemic outbreak of jaundice amongst convicts reported bij 
Carville there were 11 fatal cases out of 47 attack eit; ^rid mi no 
fewer than half of the cases haemorrhages occurred. • 

A further point of resemblance between such severe cases of jaundice 
and acute yellow atrophy is that in such epidemics the disease is 
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peculiarly fatal amongst pregnant an*d suckling women. Thus in 
epidemic which occurred in Martinique in 1858, reported by Gallot, the 
only severe cases occurred amongst pregnant women, of whom no fewer 
than 20 died after abortion. 

Now, it is noteworthy, in the same relation, that amongst the 
recent cases of acute yellow atrophy collected by myself, no fewer than 
9 (^a\\ m pregnant women') are recorded by three observers, and all of them 
Australian*, from districts where epidemic outbreaks of jaundice seem 
comparatively common (Broken Hill Proprietary). Two of thete cases, 
carefully recorded by Creed and Scot-Skirving (1889), are especially 
worthy of note, inasmuch as they presented all the clinical features of 
acute yellow atrophy, intruding diminution of liver dulncss, yet Qjidcd in 
recovery. In one leucin ambtyrosin were present ^in the urine, in the 
other the symptoms included severe nervous phenomena, petechise over 
limbs and trunk, and coffee-ground vomiting. Both occurred in pregnant 
women about the eighth month (8 and 8| respectively), and they occurred 
in the same neighbourhood. In each case there was })remature delivery 
on the seventh day. The five cases reported by one observer (Hardie, 
1890) are closely alike; all of them ended fatally. In three the liver 
was found diminished in size during life, the observation being confirmed 
after death (30, 30, and 32 oz.) In two the urine contained both leucin 
and tyrosin, in one leucin without tyrosin. Six cases, indeed, are 
recorded by Hardie ; but one of these (the third) I have not included, as 
it appears to mo of doubtful nature. 

The resemblance between acute yellow atrophy of the, liver and 
severe fatal cases of icterus gravis is thus exceedingly striking. It ex- 
tends not only to the clinical features and course and morbid anatomy, 
but also to the occasional endemic ch.aracters of the former disease. 
The resemblance is so striking as to render it probable that, in the one 
as iu the other, toxic influences or agencies arc at work ; this presump- 
tion is the stronger in icterus gravis on account of its comparatively 
frequent occunjjenoe in endemic and even in epidemic form. Of what 
nature these l<^ns may be, whether miasmatic or bacterial, we know 
as yet nothing. 

In arriving at this conclusion, which appears to be most in conson- 
ance with the facts, it is not necessary to press it so far as to assume 
that the toxic agencies are specifically the same, and different only in 
degree. On the contrary, acute yellow atrophy is probably a specific 
* variety of icterus gravis. Its occasional occurrence in endemic form, as 
in the cases above described, undoubtedly lends muck support to the 
view that toxic influences of specific nature play the most important 
j^rttin its etiology. 

Symptoms. — At the onset of the disease there is nothing in the 
leatui'es o^h© malady to distinguish it from an ordinary attack of 
jaupdice. ^he disease is ushered in with the same symptoms — loss of 
appetite, malaise, nausea and vomiting, and epigastric discomfcft t, followed 
in the course of a day or two by the appearance of jaundice. The only 
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^ ^fiture that may possibly mark it* off from a simple attack of yaundico is 
the occurrence of some rise of temperature at the outset. This stage lasts 
on an average some five to six days ; but it varies considerably. During 
this time the physical signs are in no sense obvious. The tongue is 
»Spated, the bowels constipated; the pulse averages 60-70 beats per 
minute, the respiration is unaffected ; and, beyond perhaps some slight 
degree of epigastric tenderness on pressure, nothing abnormal is presented 
by the abdomen. There are in addition the usual signs of jaundice, 
both imthe skin and in the urine. 

Suddenly a marked change occurs, ushered in usually by severe and 
repeated vomiting. In a few hours the patient passes into a condition 
of drowsiness and semi-consciousness, followed ,by great restlessness and 
delirium ; occasioiu^lly ho screams out loudly, or attempts to got out of 
bed, or even becomes maniacal. Simultaneously the jaundice assumes a 
deeper and more of a greenish hue, the tongue becomes dry and brown, the 
])ulse rapidly rises in frequency (120-140) and loses in strength, the respira- 
tion is quickened. The temperatuie, which in the first sUige may have 
been considerably raised, now )>ecomes subnormal. The vomiting, hither- 
to perhaps intermittent, again recurs with greater severity than over, 
it becomes almost continuous ; the vomited matter frequently contains 
blood ; blood may also be passed by the bowel, making the stools dark 
and offensive ; lijemorrhagos also occur under the skin or from the nose 
and mouth ; in women severe metrorrhagia sets iti, and in pregnant 
Avomen abortion or premature delivery ensues. 

The qiost notiiblc physical change, however, is that presented by the 
liver, rapid diminution in the area of hepatic dulness, so that instead 
of the usual area from the fifth i*ib to the edge of the costal arch, it may 
be fcduced to a finger’s breadth ; or in severe cases it may disappear 
altogether. 

Next to the liver the most marked changes are presented by the 
urine. Contemporaneously with the changes in the liver the urea is 
(liminished, and its place is taken by abnormal constituents — notably by 
t^^rosin and leucin. Not infrequently also albumin i^' piipBcnt, although 
only in small quantity. " 

The second stage, marked by the above severe symptoms, is of short 
duration. Under the combination of them all the patient rapidly 
passes into a muttering delirium, Avith or Avithout convulsions, and dies in 
from two to three days. 

If, passiifg f»om the above general description of the ordinary course 
of the disease, Ave consider the more prominent features in dcbiil, the 
most notable, and that Avhich gives the name U) the disease, uji- 
doubtedly the peculiar change in the liver. ^ 

The diminution in the aiea of hepatic dulness usually d»cs not l>^jcome 
manifest until after the onset of the severe nervous symptoms, and f^ften 
not till \fithin a feAV houfs of death. aINVithin this period of time it 
proceeds so rapidly that in the course of forty-eight hours the vertieal 
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dulness in the right mammary line may be reduced from the normal 5 or i 
6 inches to 1 or inch. The diminution first becomes manifest in the 
left lobe, and subsequently in the right. If the liver has beqn pie- 
vjousJy enlarged from any cause, as by cirrhosis, fatty infiltration, gall- 
stones, or syphilis, the diminution may be scarcely evident if at aJJ^ 
but, in uncomplicated cases, it is easily made out towards the end of life, 
all the more readily because of the absence of meteorism or any dthcr 
abdominal distension. As subsequent examination shows, tl\o diminished 
dulness is due partly to diminished volume of the organ, but alsoMn part 
to a falling back of the fla])by and greatly shrunken organ from the 
anterior alxlominal wall. 

As regards the con(Vtion of the liver in the earlier stages* of the 
disease, observations are, unfoilunatcly, but scanty, a^^l for the most pait 
those that exist are at variance. In the majority of cases the condition 
of the liver was not noted until the onset of the severe nervous symptoms 
directed attention to the true nature of the case. By this time the 
diminution in size has usually begun. In a certain number of cases, 
however, in which earlier observations had been made, the stage of 
diminution was found to have been pi*ccc<led by one of enlargement. 

In one such case the hepatic dulness on the first examination was 
found normal ; two days later it was increased ; and two days later still 
it was reduced l^elow the normal size. 

In a case recently recorded by Sir Dyce Duckworth (1802), in a man 
aged 41, the liver dulness at the time of the first observation was found 
to extend from the Gth rib to just above tlie level of the umbilicus in tlie 
nipple line, the edge of the liver being palpable. On the following day 
the edge was no longer palpable; aiul two days later it had disappeared 
altogether over the back and axillary region, and in the inpple line it 
extended only li inch downwards from the Gth rib. After death the 
liver was found to weigh 28 oz. (instead of the normal oO-GO oz.) 

The position in which the remaining dulness is to be delected is usually, 
as in the above case, in the neighbourhood of the Gth rib, extending an 
intorsjmco or a'littlo more downwards. 

In a case of a man, aged 28, who died in four days from the first onset 
of symptoms, and two days after ho had been walking about, the liver 
dulness was reduced to H inch beloAv the 5th intercostal space; and in 
another case, a man aged 25, it extended from the Gth rib to the lower 
boixlei^of the 7th. 

In a case of a woman aged 26, on the fourth day the a^ea of hei>atic 
dulness was only one inch deep ; and on the next day it^had disappeared 
altogether. 

Wie diminution in area of dulness is usually the more marked, 
i|iasmuch as in general there is an entire absence of meteorism. 

In but fe\v^ cases is the liver dulness nomial, and they arc usually 
case» in which the liver has been chronically' enlarged. Even in these, 
however, the dulness is redud^d, although it does not fall *l)eloAv the 
normal. 
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As regards the frequency Avitt Avhich this change occurs, the records 
arc unfortunately imperfect. Thus out of 44 recently recorded cases 
collected hy myself, in only 24 is mention made of the condition of the 
liver auriiig life. In the great majority of these, shrinking was detected 
out of 24). 

In some cases there is sensitiveness on pressure over the liver, some- 
timce to a very high degree ; especially during the second stage. But 
this is not constant; more usually there is merely dull pain over 
epigastwium. 

Gastro-intestinal mjmptonis . — The gastric symptoms are prominent in 
all cases; they include nausea, sickness, coated tongue, and a])ovc all 
I’omitirig. This is often met Avith in tlie first st»?ige as one of the earliest 
symptoms ; but it a constant feature of* the second stage, and is of a 
li«articularly urgent and severe character. The vomit soon tends to 
assume a dark colour from presence of iiltered l)lood, and resembles 
treacle in appearance ; sometimes it contfiins bile. 

The boAvels are usually constipatecl, and may be so throughout ; but 
in some cases, especially in the second stage, they are loose, and the 
motions A^cry offensiAT. They often conUiin bile, and sometimes altered 
blood. 

The jaundice is in the great majority of cases one of the earliest 
symptoms, making its appearance a few days after the first feelings of 
illness. At first it differs in no respect from that due to simple eatiirrh, 
the urine giving the usual Gmelin’s reaction of bile pigment. It may 
vary som^Avhfit in intensity during the first stage ; but, as a rule, it 
steadily increases till the second sUige, Avhen, with the onset of the 
nervous symptoms, it suddenly deepens and at the same time alters in 
character, the discoloration of the skin as.suming a peenish tint. 

With this change there may also be a change in the character of the 
pigments in the urine. The urine may still be dark and give a yellowish 
foam, as if from much bile pigment; but, on testing, ({mclin’s reaction 
may be faint or cA^eii entirely absent. Bile acids have been found in 
many cases. 

In a few rare cases presenting all the features of the disease, 
including atrophy of the liver, jaundice has been absent, or has been 
confined to the liver. But these must be regaided ;is ijuite exceptional 
instances. 

Fever . — A certain degiee of fcA^er is usually met Avith in tlA first 
stage at the outset; it then falls to normal or subnormal again, usually 
rising during* thi/ second stage. But there is no general nile. 

In the first stage the temperature may be normal or even subiiomial 
{OC) ; then, Avith the onset of nervous symptoms, it may rise to 
or IDS'",* sometimes becoming hyperpyrcxial just before rleath, atUiininff 
105" to 106 F. (3 out of 16 recent cases). In other casw the tenipera- 
ture may never rise alxive 99° F. ; or may remain persistently beloAv, the 
normal 96*^ to 98'’ F. (8 out of 16 case*#). In other cases, again, the 
temperature may be high to begin Avith (103° F.), and then, with the 
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onuet of the second stage, fall below the normal (97-5“ F.) (3 out of 
cases). In other cases the temperature may not rise till the last twenty- 
four hours before death, when it may become hyperpyrexial (lOS'VP.) (2 

out of 16 cases). . 

Htnnm'rhaqfs arc very common : they are met with in more than op^ 

half of the cases. 

ifaematcmcsis is most common: melaena (one-fourth of the cdUses), 
petechue, and ccchymoses under skin, are not infrcfjuent : less frequently 
apistaxis occurs, and in few eases hicmaturhi ; in women metrorfhagia is 
common. 

Ilaimorrhages are a feature of the second stage. 

The Urine. — The un\e is usually slightly diminished in qfiantit}', 
varying in specific gravity fnftu 1015 to 1030; it isrdceply bile-stained, 
and sometimes throws down a heavy deposit of urates. It usually gives 
a well-marked reaction to (imclin's test for ])ile pigments. But other 
I>igmcnts are obviously present ; for sometimes, notwithstanding bilious 
colour, this reaction is not given. It is probable that urobilin is greatly 
increased in such cases ; but on this point information is much required. 
In one recent case indican was much increased. 

Albumin is often piesent, but seldom in any (piantity. Out of 24 
recent cases in which the urine was examined, in only one Avas much 
albumin present. 

Sugar is not found. 

Urea is usually much reduced — sometimes to a mere trace ; that it 
should bo greatly reduced is not at .all surprising Avhen we con?ader th.it 
in health the .amount excreted depends mainly on the quantity of fooil 
taken ; and that, in the second stage of this disease, OAving to the constant 
vomiting, no food is retained. Information is greatly Avanted as to the 
extent of the reduction met Avith. Among recent cases, 44 in number, 
there are only 2 1 in Avhich information as to urine is forthcoming; and 
out of these 2 11 find only 7 in Avhieh the urea Avas estim.ated. 

In a case recorded by Hr. Cayley, the urine four diiys before death 
Avas found to conbiin only 0*7 per cent of urea, instead of the normal 
2 per cent. Neither Icucin nor ty rosin Avas present. The liver AA-eighcd 
33 oz. 

In a CJisc recorded by Dr. CullingAvorth, in Avhich the urine Av.as 
iiiA^ostj^ated by Professor Gamgoe, the amount of urea in twenty-four 
, hours Avas 6 ‘6 7 grammes instead of the normal 30 grammes. In this case 
there Avas no trace either of leucin or tyrosin in the uijne, although 
these substances Avere present in the li\'or. The HacP Aveighed 24 oz. 
(the normal Aveight being about 50 oz.) 

• III a case recorded by Dr. Kalfc the percentage of urea Avas 1 *9 ; 
Uucin and tyrosin Avcrc present. The liver weighed 34 oz. He refers 
to aU^jther caA observed by him in Avhich the urea AA'as but slightly 
dimKiished. ^ 

In a case recorded by Sir^)yce DuckAvorth the percentage of urea, 
on the day before death, AA’as found to be 1*6, and next day 1*5. The 
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Jijrer weighed 28 oz. On the first examination ty rosin was found, with 
doubtful leucin j in the last neither leucin nor tyrosin was present. 

Lei^cin and Tyrosin. — The presence of these bodies constitutes tlie 
most characteristic feature of the urine in this disease. The latter is 
S)?i^Letimes thrown down in crystals on cooling ; the former appears on 
evaporation of the urine. Frerichs found them in every case in which 
he looked for them ; later observations, however, show they are by no 
means constantly present. 

OuV*of 34 cases collected by Thierfehlcr, in which the urine was 
examined in this relation, in 7 the result was negative ; in 17 both wore 
found ; in 3 tyrosin only ; in 7 leucin only. 

Outi of 23 recent cases collected by myself, ‘iin 9 neither was found ; 
in 10 both were fonpd ; in 3 tyrosin only/’ in 1 leucin only. 

In one of the eases in which neither was found (Oamgoe), it is 
interesting to note that both were found in the livei-; as much as 10 
grains of leucin and over half a grain of tyrosin were fouml. 

Duration. — The duration of the disease from start to finish varies 
considerably, according as it attacks one previously healthy, or su])ervcncs 
on some other affection of liver. In the majority of cases it docs not ex- 
ceed 14 days, and rarely does it exceed three weeks. 


JJuiatioH of I) iseabc. 

THIERFKLnER. IFirNTER. 

102 Cases. 29 Cases 
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2- 4 
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2- 1 


5- 7 

18 ' 5-1 

5- 7 

3 ’ 1.5 

8-14 

31 1 

8-14 
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15-21 

22 

1 .5-2 1 

.5 
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26 
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Among recent cases collected by me, in only one did it exceed 31 
days, namely, nl days (Glynn). 

The relative duration of the two stages of the disease vai’ies within 
wide limits. 

In certain c;ises, indeed, where the disease supervenes on some other 
morbid condition of liver, such as cirrhosis, it is not possible to determine 
when the dise.ase commences. 

Fiist stage . — In 24 recent cases in which information on this point is 
forthcoming, the duration of the first stage, from the first onset of 
symptoms to the appearance of the nervous disturbances ushering id th* 
second, varied from two days to three or four weeks. In two cases it ex» 
ceeded four weeks ; namely, over six weeks (Cayley), two nitonths (Glynn). 

Second stage . — Of greater interest is it to ascertain the duration of»thc 
second sta^c, when the tnie nature of the disease is recognised. 

Thus in 26 of my cases, in which information on that point is 
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given, I find the duration of the second stage varied from one to sev^ 
days, and on an average was from two to three days. 


Duration of Second Staye in twenty -six Cases. 


Days 

1-2 

3-4 

5-7 


CasHs. 

12 

12 

2 


These results agree with those 
cases 3 namely : — ^ 

1 - 2 
3 - 4 
5 - 7 
9-14 


of Thierfeldcr, obtained from 118 

Clls«*s 

56 

43 

15 

4 


According to their severity it has been proposed by Thierfelder to 
divide cases into three groups: peracute, subacute, and protracted. It ap- 
pears, however, hardly worth while to distinguish relative degrees of acute- 
ness in a disease which, once it has manifested itself, is usually so acute. 
The disease, however, is not invariably fatal. A considerable number of 
cases are now recorded in which recovery has taken place. Two such cases 
arc recorded by Creed arul Scot-Ski rving. The first was that of a woman 
aged 24, in the 8th month of pregnancy, who was attacked with severe 
jaundice, and was delivered spontaneously on the 7th day. Hepatic 
dulness was greatly lessened, and leucin and ty rosin were found in the 
urine. She recovered in the course of six weeks, the area of hepatic 
dulness being then found norm«al. 

The second ciiso was that of a woman aged 23, bctw'ccn the 8th and 
9th months of pregnancy. She suflered from moderate jaundice lasting a 
week, and then urgent symptoms set in — including coflec-ground vomiting 
and petochiie on limbs and trunk — and she w^as delivered prematurely of 
a jaundiced child on the 7th day. The extent of liver dulness was re- 
iluced to three fingers’ breadth. In this case no leucin or tyrosin was 
discovered in urine. 

Morbid anatomy. — The chief change is presented by the liver. This 
is greatly reduced in size, and is found lying collapsed, with smooth surface 
and wrinkled capsule, fallen away from the ribs in the right h 3 jpochondrium. 
Both on surface and on section it shows a number 6f orange - yellow 
patches of varying size and irregular outline, distributed irregularly 
fPlirolighout its substance ; the remainder of the liver is of reddish colour, 
of uniformly soft consistence, and its lobules much smaller than normal. 
In the yellow ^)ortions the lobules cannot be distinguished. 

'On microscopic examination the liver -cells are found extensively 
degenerated ; they are swollcft with indistinct nuclei, and tile cells are 
filled with fav granules. In parts they have entirely disappeared, and 
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represented by nicasses of f^t* granules held together by the livei* 
.stroma. 

The appearances differ somewhat in the yellow and red portions. In 
the latfer, in addition to fatty degeneration, there is in some crises a 
s^^all- celled infiltration around the portal vessels and throughout the 
lobftle ; the interlobular bile-ducts being numerous and prtuninent, thoii- 
epithelium tinged with bile, and their lumen filled up with small 
masses of bile pigment. The larger bile-iluets are usually free from 
bile, and contain mucus only ; but the ged 1-bladder often contains .some 
bile. 

The reduction in size is variable, but amounts on .in aierage to omv 
third or inore. Among forty-four cases eollecttVl by me the weight of 
the liver is given in twenty-eight eases oconrring in adults. In five of 
these the weight was below .*10 oz. (the avcr:igc normal weight being .'iO 
oz.) ; namely, 24, 23, 23, and 28 (( 'iillingwoi*lh, Suckling, Tomkins and 

Drcschfeld, Moore, Duckworth, respectively). In ninct(*en the weight 
varied between 30 and 38 oz. In one the liver was enlarged— -60 oz. — 
from old-st'inding fatty disease (Dreschfeld). Jjcurtn mid ti/rosin have been 
found in the liver in a considerable number of ciises : out of thii’ty-four 
cases examined in this respect, in fourteen both were fouml ; in six, 
leucin alone ; in foui', tyrosin only ; in twelve, neither substance*- (Thier- 
felder). Among recent cases only thiec .ipp(*ar to have l)een cxamin(*al 
in this respect; in two both .substances weie found (( hillingworth, 
Pincherle) ; in the other neither was found (Suckling). Dr. (’ulliiig- 
worth’s Cii.sj is of special interest, as one <)f the most fully in vestigat(‘d 
cases on I'ccord (1881); the histological investigation was carried out by 
Professor Dre.schfeld, and the chemical iiiV(‘stig.ition bv Profe.ssor ( »;img(!C, 
who dbtermined the actual .amount of leucin and tyrrisin m the liver; 
namely, 10*8 grain.s of leucin, and 0-56 giain.s of tyrosin. Duriously 
enough, no trace of these bodies w.is found in the urine 

Mirw-niijamsin'^ have Ix^en .sought for in a few ca.ses, but usually with 
negative re.sults. Dacteria and micrococci have been dcscrilied by Ivhibs 
in three ca.ses ; they were prc.scnt in the large .and .small bile-ducts, 
as well as in the interstitial connective tis.sue. Among recent ca.ses 
three have been carefully examined by Dre.schfeld (1H8J); in two of 
these the result was negative. Koch’.s method for detection of micro- 
organisms was .applied to numerous sections with negative result. In a 
third c.ase (that of Tomkins), examined half an hour after death, numerous 
large micrococci were found in the portal canals filling the arteries 
and capillaries ^ sparingly distributed in the yellowish portions, but more 
numerous in the reddish portions, chiefly in the periphcnil part of the 
lobules and interlobular spaces : they were found only in those parb/ oi^ 
the lobules where the liver-cells were either intact or only beginning to he 
diseased. • • 

The spleen is usually more or less enlarged, soft, and diffluent; aisd 
sometimes tkis enlargement is recognisable during life. Among recent 
cases collected by me I find the weight recorded in six only ; it variecl from 5 
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to 10 oz. : in two it is stilted to have been enlarged ; in other two it Js 
stated to Jjave been not cnlnrgcd 

The kidney a show fatty degeneration of the epithelium of the con- 
voluted tubules. 

JIuniKyirliaffeh arc present not only under the skin, but scatterq^l 
throughout the mesentery, the pericardiac and pleural surfaces, the muc^Uh 
membrane of stomach, the pelvis of kidney and the bladder. • 

Pathogeny. — The nature of this rarest of diseases is still for th(‘ 
most part wra])t in mystery. It may be (i.) a general conslitutional 
disease to which the atrophy of the liver is only secondary ; or (ii.) a 
primary disease of the liver — an acute inflammation leading to destruction 
of the secreting structuV ; or (iii.) a form of phosphorus poisoying; or 
(iv.) a rare form of infective* disease, having its rejfitions, not with con 
stitutional disease, but with other forms of jaundice produced by infective 
agents. 

(i.) In favour of the first pro 2 >osition, it has been pointed out that not 
the liver only, but other organs — the kidneys and the heart — are also 
found fattily degenerated. 

(ii.) In favour of the second proposition, it is pointed out that the 
changes are undoubtedly most marked in the liver ; and that the more 
characteristic symptoms of the disease appear to be directly related 
to the liv^er changes lather than to those in any other organ. 

Are the liver change's of an inflammatory nature, or only degenerative ' 
In favour of tlieir inflammatory character a small-celled infiltration in 
and around the lobules is ])ointed out by several observers; this, hovv- 
evoi', has been found in a few cases only, and limited to the red [)ortions. 
The degeneration is often as marketl in the yellow vvln'ie there is no 
evidence of inflammation. * 

(iii.) Ill fav'^oui’ of its being a variety of phosphorus poisoning is 
that in phosphorus poisoning, as in acute yellow atiophy, fatty de- 
generation of the liver is the ehii'f morbid change, and that the symptoms^ 
of the two conditions are closely alike, even to the appearance of leiicin 
and tyrosin in the urine. 

(iv.) Lastly, in favour of the fourth alternative — that wi; ani dealing 
with a rare form of infective disease — is the fact, already pointed out in 
discussing the etiology of the disease, that cases indistinguishable from 
acute yellow atrophy of the liver have been met with during outbreaks 
of se^^ero epidemic jaundice ; and that generally the symptoms and course 
of the disease, even in the minutest particulars, are practically the same 
as those met with in the severest forms of what is ternfed “ malignant 
jaundice.^' Thus among recent cases I find no fow-^er than nine recorded 
•by^lhreo observers in Australia, from districts where cases of infective 
, jaundice are common. ' 

•An extenijiv e epidemic outbreak of jaundice which occurred in Saxony 
and Dresden in the autumn of 1S89 has been recorded byMeineit; no 
fewer than 518 pei*sons were^attacked. There were two stages in the 
disease : an initial febrile stage with rigor, sickness, headache, but without 
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Jaundice; and a second stage of Jaundice without fcNcr, the fe\er fall- 
ing on the second or third day, and the jaundice appearing on the fifth 
or sixth day, and lasting on an a\cmge about ele\'en days. Of tliese 
cases thirteen died, and two of these with all the symptoms of ae\ile 
y.ijlloAV’ atrophy. 

'The evidence in favour of acute 3 "cllow atroph\’ being a rare form 
of m^ilignant jaundice of obscure infective nature appears to me far to 
outweigh that in favour of any other of the propositions I ha\e cited. 

The r esemblance between the disease and phosphorus poisoning is 
important, in that it shows that certain poisons do possess the power (»f 
producing degeneration of the liver with profound disturl)ances of its 
motiibol^c functions, such as w^c meet with in acr/o yellow atrophw Hut 
this resemblance is J)y no means so clo.se %is to justif\' the proposition 
that acute yellow^ .atrophy is but an obscure form of phosphorus poisoning. 
On the contniry, there are man^^ important ))oints of dillerence ])etween 
the two conditions. In the fii*.st place, we are apt to foiget that, although 
in both there is a fatty dcgener.ation of the liver, in ])hosphorus poisoning 
this change is, in the great majority of ciises, attended by enlargement 
of the liver, not by atrophy. It is this atro]div, inile(‘d, w^hich constitutc's 
the special feature of the disease before us ; and heroin it dillcrs not 
only from phosphorus poisoning, but from other forms of jaundiiMJ due 
to poisons ; as also from other forms of severe jaundice occuri-ing in 
disease — the usual lesult in such cases being sw elling and enlargement 
of the liver. Thus I ahvavs found toluyleiidiamin, wdiich may be reganlcd 
as the mosj intense icterogenetic poison we ai*e ac(|uainte<l w’ith, ])roduce 
marked swelling of liver and of the spleen (in dogs). So al.so in the 
jaundice of yellow^ fc\er, of malarial fever, and of W eil’s flisease, erdarge 
ment bf the liver is the i ule. 

It has been sugg(\sted that the size of the livi*r depends npf)n llni 
length of time the disease has lasted ; that the liver is large if the disease 
ends early, and .small if the disea.se lasts long. The. facts, however, in my 
opinion lend no su])port to this view. Even in the bodies of jiatients 
who have died four days after being aj)|3{irentl3" in p(;rfeet health, the 
bv'er has been found much reduced. 

Thus in a case recorde^l by Dr. Church the total duration (jf th(! 
disease from start to finish w'as onlv^ fiv^e days, the second stage lasting 
only twxnty-four hours ; the liver was found rexluced to 32 oz. 

The atrophy of the liver i.s in ni}” opinion one of the most ch.'ir.Ycter- 
istic features of the disca.se. On the other hand, a certain degree »)f 
enlargement, oV a'i any rate no not.abh; reduction, is no less a character 
i.stic feature of pho.sphoru.s poisoning. 

Although fatty degeneration occurs in Ixjth, yet in phosphuirs'# 
l>oisoning*it appeiirs, in it.s earlier .stiiges at least, to have invariably the , 
character of a fat infiltration; whereas in acute yellow'» atrophy" tthe 
change appears to be a necrobiotic one from the outset : the cell brcf'Jc.s 
down into ffRty detritus at once. » 

Chemiciil analysis confirms this difference in the character of the 
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cbfingcs in the two disenses. As I have pointed out (see the article 
“Phosphorus Poisoning”), tho percentage of fat in the liver of phosphorus 
poisoning is very greatly increased — some tenfold — from 3 to 30 per 
cent; while in acute yellow atrophy it is only slightly increased lo 4 or 
5 per cent. • 

While, then, the resemblances between phosphorus poisoning jfnd 
acute yellow atrophy arc so close as to lead us to suppose that in 
tho latter case, as in the former, we are dealing with the action of 
a severe poison, there arc nev'^erthelcss differences between khe two 
which appear to indicate clearly that the poison is not the same in 
both cases. 

On the other hand, Vhe resemblances l)etwcen acute yellow /itrophy 
and the severest cases of malfgnant jaundice are ev(jn closer, and extend 
likewise to tho production of degeneration of the liver- cells and to 
destruction of their functions ; as evidenced by the occasional appearance 
of such products as leiicin, tyrosin, peptones, and the like in the urine. 
Yet here again thei'c aic certain ditfcrences — notably the essentially 
degenerative character of the liver change in acute yellow atrophy — which 
appear to me to indicate that the poison is not the same in both diseases 
It can hardly be doubted, however, that it is of the same character : 
in both we have to do with a virulent organic poison probably formed 
within the intestine, and acting on the liver (as also on the blood and 
kidneys and other tissues) after absorption. It is possible that in certain 
cases this may be followed by an actual invasion of the liver by the 
organisms tlumiselvos, as in Professor Dreschfcld’s case, wheig he found 
micrococci in the vessels and capillaries of the li\er half an hour aftei* 
death. IJut it is j)rol)ablo that such an invasion is not essential ; that the 
absence of organisms, as in tho two other cases examined by the* same 
observer, is tho more common condition. The widespread cliaracter of 
tho liver change, and tho rapidity with which it usually occurs, both 
suggest the action of a circulating toxin rather than a local invasion by 
micro-organisms. 

As to the nature of tho infection, the extreme rarity of the disease 
indicates that it must be of altogether exceptional origin. The compara- 
tive rarity of ordinary epidemic (catjirrhal) jaundice strongly suggests, as 
it appears to me, that in this case we have to do with a “ mixed infection.” 
And tho fact that tho severest cases of this kind so stiongly resemble 
acuto^yellow atrophy — in tho mode of onset ; in the character of symptoms, 
in tho appearance of leucin and tyrosin in the urine ; in the changes in 
tho liver, including even diminution in size, and in the course of the train 
of symptoms — appears to suggest that in acute yellow atrophy we are also 
^eaKng with an exceptionally rare form of mixed infection. 

, Nature of the Jaundice. — No obstniction is to be found in the 
larger bile-du^ts ; and the jaundice has long been regarded as a striking 
example of jaundice independent of obstruction. It has been variously 
ascribed to suppression of liwr function, to hpematogenous (frigin of bile 
pigment, to paralysis of bile-ducts, and to spasm of bile-ducts ; in its 
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•production nervous disorder lias been thought to play an iniportiuit part 
(Liebermeister) ; and, finall3% it has been ascribed to poisoning with Inliary 
acids. • 

These surmises may, one and all, be regarded as no longer tenable, 
fbv^ reasons which I have fully discussed elsewhere. Bile pigments are 
not preformed in the blood ; and at the time the jaundice appears 
thert? is no evidence of suppression of biliary’^ function. On the contrarv, 
oven to the very last, bile continues to be formed ; sometimes, indeed, 
there is'^ actual pol^'cholia during the second stage. In tlie majontv of 
cases bile is to be found in the gall-bladder, sometimes in normal 
amount. 

Although the larger bile-ducts are unobstructed, and usually’' contain 
only colourless mueiis, the same does nol apply to the smaller inti-a- 
lie])atic bile-ducts. These, on the contrarv, are found bile-stained, and 
usually filled by descpiamated and fatty epithelium. The condition pre- 
sented is, in fact, precisely the same as that found after poisoning with 
toluylendiamin or phosphorus ; larger bile-ducts free from bile ; smaller 
bile-ducts filled with inspissated bile, due to obstruction high up. The 
jaundice is due to catarrh, going on subsetjuently to complete fatty 
degeneration of the epithelial lining of the finest bile-ducts. 

The striking resemblance between the disease and that [iroducible by' 
poisons leaves, in m^^ view, no room for doubt, thal- in it we have to do 
with that variety of catarrh of the bile -ducts which I have called 
“toxmmic” — that is, a catiirrh produced by the e.xcretion through the 
bile of the“injurious products which cause extensive degenerative changes 
in the liver-cells. 

Tjie view, originally' put forth by Buhl (1854), that the cause of the 
jaundice is mechaniciil obstruction of the smallest bile-ducts by degenerated 
epithelium, a view subsequently supportc<l by Bamberger and Cornil, 
has thus received strong confirmation. 

William IIuntkk. 
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IM^UIHKPATTTIS 

IIy this name wo uiiderstaiid an inHaiiiniatioii of tho ])oiVoiiCcd 
4*apsnlo of tho liver. It may bo acute or clironic, but tlio acute form, 
being but an unimportant part of some other acute process, such as 
acute peritonitis, hepatic abscess, or acute pleurisy, is of little iut4*rest. 

Chronic }X5ri hepatitis is either universal — over the whole li\er, or' 
.scattered in jiatchos on its .surface ; in the latter case it is usually call(*d 
local perihepatitis. This variety has many causes which will readily 
suggest themselves to the reader ; as instances, 1 may mention the local 
peritonitis over the liver which is merely part of a tuhereiilar or cancerous 
[)eritonitis ; that which is seen around the gall-hladder in .some ca.ses of 
gal l-^|f ones ; the thickening of the hepatic capsule seen in the neighbour- 
hood of a gastric ulcer Avhich has become adherent to the liver ; the 
local peritonitis w’hich may occur over a hepatic cancer,* and the local 
peritonitis which radiates from a gumma or a syphilitic scarred depression 
on ^he surface of the liver. liOcal perihepatitis occurring in patches is 
\ery oominon when there is marked Ixickward pressure in pulmonary or 
• cardiac disease ; among eighteen examples of it, in ten there was either 
canftac or pnfiiionary disease. Capsulitis of the spleen is very commonly 
as^ciated with local perihepatitis. Probably it hardly cj'er becomes 
universal. 

The thickened capsule cannot readily be peeled from the surface of the 
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^Iwer, save in quite exceptional cases ; and it commonly ^hows several 
little pits on its surface, whicli give it a meshed appearance. Usuallv 
no synjptoms can bo detected, but a rub can occasionally be felt or heard 
over the liver ; and perhaps local perihepatitis may sometimes explain 
thjf^ hepatic pain of which suHTerers from diseases of the heart and lungs, 
or cirrhosis of the liver, often complain. 

General or universal perihepatitis is a very different condition ; in 
it the whole capsule becomes thick, opa<[ue and white. This white jacket, 
w’hich nJtiy be a quarter of an inch thick, easily peels off the subjactmt li\er, 
the surface of which is smooth ; and for some unexplained reason it is quite 
common to find the inferior edge of the liver folded up »>n to the anterior 
surface lof the organ. Fagge mentions a case ir/ which the lower margin 
of the liver touchcdY‘i point on the anterioi •surface that should have been 
inches distant from it. As a result of the folding, the lowei- edge of 
the liver cannot be felt at all ; and, if the liver can be made out by 
tactile evamination, the surface, at first taken for the lower edge, 
feels particularly thick and rounded. The npjMU* and lower folds of 
peritoneum which form the posterior ligament of the liver become so 
thick that they are approximated. Often little pits are to be seen on 
the surface of the thickened capsuh\ Occasionally the early stjige of 
perihepatitis is met with in the post-mortem room, in patients who have 
died of some other affection ; then the livin’ is sinqily covered with a 
thin layer of white lymph which easily peels off. 

AVriters express different opinions upon tln^ condition of the liver 
in univenial jierihepatitis. Alurchison states that pi'ri hepatitis leads to 
atrophy of the li>er, and that ‘‘fibrous bands also pass from the thiekime.d 
capsule into the interior of the liver, which on s(‘ction jiresents a dense*, 
.smooth, uniform surface with the outline of the lobules more or loss 
obliterated ” ; but, as he goes on to say that this is especially seen in 
syphilis and long-standing backward pressure from lunirt diso^isc, there is, 

I think, little doubt that he is describing extnniie cases of the y);itchy 
perihe])atitis to which I have just alluded. F.igge, on the other hand, 
says the hepatic “ tissue is commonly soft, and is very often loaded with 
fat. It is seldom cirrhotic, but theie is sometiincs an excess of white 
fibrous tissue in the course of the large porUil ve.ssels.” This de.scrijition 
certiiinly agrees with what I have observed for myself; and among twenty- 
two consecutive cases of universal perihepatitis that have occuircd at 
Guy’s Hospital I find the liver was never markedly cirrhotic; itsHissue 
was nearly alwavs soft. In two instances in which the jiatient Inul hail 
syphilis it was Airdaccous ; anil in some crises where in the heart or 
lungs there was any Ciiu-se for incica.scfl venous pressure it presented 
the nutmeg appearance. » 

The*li\cr with its thickened capsule generally weighs about the s;irnj 
as a healthy liver; from this we may conchnle that the o/gan is a, little 
atrophied. The thickened cap.sule hardly ever exercises sufficient pre-ijiure 
in the transverse fissure to compre.ss the lile-diict ; jauiulice is extremely 
rare in perihepiititis, and I never he/ird of the gall-blarlder being dilated. 
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Many authors assume that, as ascites is very comnioii in peri hepatitis,*' 
the flow through the portal vein is impeded either by the pressure of 
the thickenwl capsule on the portal vein in the transverse fissur^ or by 
its pressure on the Jiver as a whole j hut against this view stands the 
fact that janiiflica is so rare, and it is (htlicult to heiitn e that the increased 
pressure woidd always fall upon the portal system and never on the bile- 
ducts. Then, again, in a case of perihepatitis in which the ascite.^ had 
been so severe that, at various times, nearly 800 pints of fluid had been 
withdrawn from the al)domen, I carefully dissected the poi’tal \fjin, and 
could not find any evidence that it was dilated ; or that it was constricted 
by the thickened cajxsulc of the liver as it passed through it at the trans- 
verse fissure of the liver.% • 

The consideration of pressure on the portid vein yaturally leads us to 
that of the conditions associated with perihepatitis ; for I shall show that 
this universal perihepatitis, as it is almost always associated with a chronic 
general peritonitis, should ))e regarded merely as a part of it ; in this 
fact we have an explanation of the frcijuency of ascites and the rarity of 
jaundice. I took (piite iridisciiminately from the post-mortem records at 
Guy's llospitiil forty consecutive cases of perihepatitis; eighteen were 
examples of partial and twenty-two of universal peii hepatitis. Of the 
eighteen cases six w'ore instances of peritonitis due either to tubercle 
or cancer, and the thickening of the capsule of the liver appeared to 
be merely part of the general peritonitis ; of the remaining twelve oidy 
one is st;ited to have had porito!\itis, and, of the eleven left, eight are 
distinctly stated not to have had any peritonitis ; in the lemain- 
ing three the peritoneum is not mentioned. Turning now to the 
twenty-two cases of univ^ersal perihepatitis, in only two is it stilted that 
there was no peritonitis ; in seventeen it is distinctly stated that there 
was peritonitis, and in the remaining three no mention is imide of the 
peritoneum. The peritonitis was ;ilw;ivs chronic, and Wiis laner flue 
to tubercle or growth ; it w;is always of that well-known variety in which 
the peritoneum becomes thickened and opaque ; the omentum is puckered 
up towards the colon, where it forms a transverse ridge often mistaken 
for the lower margin of the liver ; the mesentery becomes shortened so 
that the intestines are dragged back to the spine, and in an extreme 
case they may liecome so matted together that they can lie removed as 
one mass, fi-om which it may take an hour to dissect them : they may 
even Be puckered up pirallel to their long axis, so that the distance from 
the duodenum to the ciecum is much lessened. vSometimes^ the material 
which mats the intestines together can be stripped ftff, leaving their 
smooth serous surface exposed ; and thus we see the similarity between 
t4^is •hronic peritonitis and universal perihepatitis. 

Ascites is a very frequent symptom of simple chronic peritonitis, and 
f WQiild argil® that, as we have just seen, constriction in the jiortal 
A'ongus system being improbable, we ought to regard the ascites which 
accompanies perihepatitis as ♦ho result of the 4iss<x*iated cltroiiic peri- 
tonitis. This view is strongly supported by the fact that in the only 
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*t»^o cases I have come across in which universal perihepatitis occurred 
without chronic peritonitis there was no ascites. 

In, the twenty-two cases of universal perihepatitis, capsulitis of the 
spleen was stated to he found in fourteen, and in on/y two was it said to 
IfC^hsent. It was always universal, and should, like the perihejwititis, 
he looked upon merely ;is part of the general chronic peritonitis. By far 
the most important association is that in nineteen of the twenty -two 
cases the kidneys were granular. There seems hut little doubt that uni- 
versal jib li hepatitis should usually be regarded as a se<|uel of interstitial 
nephritis, for it is well known that the chronic peritonitis of which it is 
a part is a complication of this disease. As might he expected, in acMnal 
of the nineteen there was some evidence of faihirc of the heart or lungs, 
and consc(picntly sometimes the liver was ^lutnieg ; in one case in whicli 
the cardiac failure was very marked there was jaundice, but this was the 
only instance of jaundice in perihepatitis. In four cases there was 
gout; in one more it was doubtfully present; in two t)tlicrs there vas 
a strong family history of it ; and in six cases there was a history of 
alcoholic excess : but it is particularly noteworthy tliat in none of thestj 
cases was there any marked cirrhosis, — in fact, in many of them it is 
distinctly stated that the liver was soft. In three instiinccs syphilis was 
a veiy prominent feature in the case, and this disease was probably the 
cause of the periliepatitis in those tAvo patients in whom no chronic peri- 
tonitis Avas present. 

The average age at death in the cases »)f universal perihepatitis Avas 
47 J years } the youngest was 29, the eldest OH. The proportion of males 
to females was as 13 to H. 

TJie sf/mjftm/ts of universal perihepatitis need not detain us long. 

In the first place, wc nearly ahvays find albuminuria and other evidence 
of chronic interstitial nephritis ; secondly, the liver is rarely cnlarge<l, 
and the edge, if it can be detected at all, is thick, uniform, and felt just 
under the ribs ; thirdly, there are the signs of chronic jieritonitis, the 
most conspicuous being the formation of an elongated tumour lying 
transversely across the alxlomen above the umbilicus distinct from the 
etlge of the liver, and made of the thickened puckered omentum ; perhaps 
also other peritoneal thickenings may be felt in other parts of the abdo 
men. The accumulation of ascitic fluid fpiickly makes the abdomen 
dull to percussion, even at the umbilicus, if the shortening (jf the; 
mesentery draAvs the intestines back to the spine. The ascitic fluid , 
is sometimes j loculated between the matted intestines, ami then the 
diagnosis may b(f A^ery difficult ; but commonly it luesents the orilinary 
signs of iAscites, and it is particularly'^ characteristic of it that it re- 
acciimulates quickly after paracentesis : thus the abdomen may be t.'if)pef! 
several times, usually three or four times, before the patient flies fron> 
exhaustion. A remarkable ease Avas under my care eight y'cars ago in 
Guy's Hospital. The j>atient Avas a s;iilor Avho hafl had syjihilis ; from 
2r)th December 188.5 to 4th August he was tapped thirty-five 

times, and the total amount of fluid Avithdrawn was 790 pints; the largest 
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quantity taken out at any time was 31 J pints, and the average was abovtf 
23 pints. He ultimately sank and died in August 1887, and was lound 
to have perihei)atitis, chronic peritonitis, interstitial nephritis, and general 
lardaceoiis disease. As is usually the case, the fluid was clear and straw- 
coloured. . . # 

The common diagnostic difficulty at the bedside is to distinguish 
between perihepatitis and cirrhosis with ascites. If jaundice he p^sent 
the patient almost certainly has cirrhosis; if the signs of chronic peri- 
tonitis or those of interstitial nephritis are well marked, the preemption 
is much in favour of perihepatitis ; but both chronic peritonitis and 
interstitial nephritis may be associated with cirrhosis. The main distinc- 
tion lies in this, that in ftirrhosis the ascitic fluid generally collccts'quickly, 
and the 8U]jorvention of aseftes — at any rate in ^iflicient quantity to 
require tapjiing — almost always means that the end is not far off; so that 
in cii i hosis the ])atiorit rarely lives long enough after the first tapping 
for a second to be necessary, while in chronic peritonitis with perihepatitis 
ho docs not usually sink till after the abdomen has been tapped two or 
three times oi* oftener. I have pu])lished a scries of thirty-four cases 
illustrating these points. Ten surtered from cirrhosis with ascites and 
died before tapping was necessary ; they show very well how the siqier- 
vention of ascites in cirrhosis heralds death, for the average duration 
of life after the abdomen was first noticed to be enlarging was only eight 
weeks. There were fourteen undoubted cases of cirihosis in which para- 
centesis was iierformed. Here also the average duration of life after 
the abdomen w<is first noticed to be enlarging was eight 'weeks; in 
some of the cases the patient was dead within a month, and in only two 
was life prolonged beyond three months : in not one did the pptient 
survive the first tajijiing long enough for a second tapping to ))c neccs- 
siiiy, and in not one was there any evidence that the tapping was beneficial. 
The remaining ten of my cases were those which were regarded during life 
as having cirrhosis, but wore tapped oftener than once ; of these, in four • 
the post-mortem examination proved the diagnosis to be wrong, one turn- 
ing out to be a case of colloid disease of the peritoneum, and each of 
the other three hail chronic peritonitis and perihepatitis : the remaining 
SIX had peritonitis more or less chronic associated with the cirrhosis. 

Since 1 collected those cases I have seen two undoubted cases of un- 
complicfitcd cirrhosis in which life continued long enough to render a 
secoiffl ])aracentesis necessary ; Imt T have also seen several cases, 
diagnosed as cirrhosis, which had been tapped several ^tinies, but in 
which it Avas found that the diagnosis was incorrectj* for they had no 
cirrhosis, but chronic peritonitis with perihepatitis. Cirrhosis of the 
4ive1 is often found in persons avIio haA'^c died from accident or from 
,sonie disease Avhich is quite unconnected Avith the liver ; but it seems to 
me that all [lA'sons Avith cirrhosis, although for years it may prinliice no 
syiriptoms, are li.able at any time to the rapud deA’elopment of symptoms 
Avhich quickly increase in seferity, and show that life A\-ill soon come to 
an end. The chief of them arc ascites, jaundice, a general feeling of 
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^Uness, drowsiness, and swelling of the feet. Chronic peritonitis and 
perihepatitis, on the other hand, are very rarely found in those dead of 
diseasep other than interstitial nephritis, of which it is a complication; 
from this, as Fagge observed, we may infer that it is a progressive 
coi;||iition, and one which is ultimately fatal. He states there is one 
fatal case of ascites from perihepatitis to c\ eiy Hve faUil eases of ascites 
froin*cirrhosis [i7f/e art. “ Cirrhosis,” p. 177]. 

Treatment is of little aA^ail. Paracentesis must he performed when 
necessai^ ; perhaps iodide of potassium is the best drug to use. In one 
ease I tried leaving a tube for some time in the abdominal cavity to let the 
fluid run out as it formed, but this method did not prove of any benefit. 

I 

W . Halk Wjutk 
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SUPPPIIATTVE in:PATlTlS 

Suppurative jiepatitis presents itself under foui- forms: (1.) J^ytnnir 
hopaiitia, occurring as ])art of a general infective process in which the 
liv'er, along with other organs, becomes the s(*at of nu*tastiitic abscesses ; 
(II.) PoifffI in which the pyjcmic ])roces^ resulting in multiple 

inetaitatic deposits lias its point of departure, in th(' jiortal tract, and is 
limited, as a rule, to the liver, which acts as a barrier to the passage of the 
pyogenctic micro-organisms into the general circulation ; (111.) Pt/osrptirft'niic 
jtutlfijfle ahscessf^^, following the spontaneous or surgical opening of tropical 
liver abscess, due to the introduction of septic organisms into the abscess 
cavity ; (IV.) Ttopiad or endnnir, hepniiii'^, restricted mostly to tropical or 
subtropical countries, associated with or in<le]^endcnt of ilyseiitery, giving 
rise to one or several large ab.scesses, and (V.) Uhohuifptis (vitle p. 257). 

In the pva?!inic forms w'c have to <l<i with abscesses in the liver ; in 
the tropical form v\uth abscess of the liver. The liver, at the outset, is 
presumablv sound in pyaunia j or, if diseased, tliis fact has nothing^to do 
with the process or its results. In tropical hepatitis, on the other hand, 
the nutritive and functional condition of the organ is always more or less 
impaireil ; 1101116*11 diminution of its disease- resisting jiowcr, which is an 
important factor in the evolution of the abscess. The pyiemic and 
pyoseptipnemic forms arc common to all l.atitudcs, while endemic he^titM 
is above all other di.seases, dysentery not excepted, a malady peculiar to 
warm climates. 

It has been lately shown that suppurative hepatitis in warm climates 
is not infreVicntly a complication of anupdic dysentery, and that amiebeo 
are also found in a certain number of cases of liver abscess in which 
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dysentery is absent. Whether the amoebse in either case are the dire^tr 
agents of suppuration, or simply act as the bearers of pyogeiietic bacteria 
has not been finally settled ; nor have we the means of deciding wjth any 
degree of precision to what extent tropical liver abscess is of amoebic 
origin. It appears j)robable that most cases of the so-called idiopa^ic 
liver abscess, and perhaps a majoiity of those associated with dysentery, 
aro not of the nmo^Jne vancty, hut directly dependent on the presence of 
the ordinary micro-organisms of suppuratioji. The amoebic form of liver 
abscess is trciited of elsewhere (p. but in the sequel I shafl take a 

general view of the etiohjgy and pathology of tropical suppurative hepa- 
titis, whether associated with dysentery or independent of it. 

I. PYJMMr(j LIVKII AHscKsft. — EtiologTy. — The et^dogy of this form of 
suppurative hepatitis resolves itself into that of pyaemia. A wound is 
invaded liy pyogcmetic micro-oiganisms ; the veins involved in the priniaiy 
lesion aro frecjnently, Imt not always, thickened, ulcerated, or occupied bv 
adherent and more oi- less decomposed coagula. Minute infective particles, 
or tiiio zoo^ld'.i masses, fiml their way into the systemic cireiilation’ 
become arrested in tins heiutic capillaries, cut off the l)lood-supply froni 
the impacted areas, ami thus mechanically and by their toxic secretions 
cause necrosis of circiimserilxid patches of the hepatic substance. 

rymniia is thus found to follow wounds and injuries, especially re- 
section, amputation, and f'lin-shot wounds ; or it is consecutive to suiipura- 
tion in connection with bone, as in comminuted fractures and otitis • or 
arises in connection with suppurative processes in the bladdci', prostate, 
or urethra ; or in the uterus after parturition. It is also occasionally 
mot with 111 ulcerative endocarditis and aortitis. It has been observed to 
follow trifling operations such as phlebotomy, local iiiHammations such as 
carbuncle anil whitlow, and general diseases such as tvphii.s, typhoid 
rheumatism, and smallpox. ' > 

Jiactei iologi). — There is no c\idcnce of the existence of a specific - 
microbe of metastatic liver abscess, nor, indeed, of any form of siippuratii'e 
hepatitis. Uosenbach found the streptococcus pyogenes in five out of si.x 
cases of pyamiia ; twice associated with staphylococcus pyogenes aureus, 
and in one case, which ended in recoverv, the staph 3 ’lococcus was dis- 
covered alone (.‘I). In pyamiia associated with ulcerative cnilocanlitis or 
osteomyelitis, stajihylococci (aureus and albiis) have been ilemonstrated. 

B^rbld anatomy. The liicr is studiled with small abscesses con- 
taining thick pus of a white, yellow, or greenish colour. P"ho absce.s.se3 
may bo disseminated, or arranged in clusters in different ^larts of the liver ; 
but are often most numerous towaiils the surface of the organ. The 
abscesses are generally surrounded with a zone of congestion ; their walls, 

«iu most cases, being formed by the hepatic substance and devoi'd of an}’ 
limibing memhrano. ^\ hen the abscesses are few in iiumlier the inter- 
vening hepatic substance may bo healthy. More freipiently the liver is 
enlarged, softened, and friable*-; and it may be remarked that* in pysemia 
the liver is often enough found enlarged, softened, and of an oily 
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;jLjjjpearance ; it may even contain pyogenetic micrococci without being the 
seat of suppuration — death having anticipated this result. Coining to the 
formation of these abscesses, wc find that the infective agents re^ich the 
capillaries of the liver through the hepatic artery, and ultimately invade 
the finer veins. The lumen of the aifected vessels is obliterated, the 
supply of blood to the corresponding hepfitic territoi y is cut off, and, as a 
rosiili^ we have cloudy swelling of the hepatic colls, disappearance of their 
nuclei, and breaking down of their ])rotopla.sni ; the destruction of tissue 
lieing doiibtless furthered by the chemical action oi the ]n-oducts of the 
microbes. 

While these changes are in progress small-celled infiltration makes its 
appearayce in connection with the finer veins — niterloliular and cential. 
Pus forms and, mixing with the necrosed hej)atic tissue, gives rise to an 
abscess. 

In its nascent stage the abscess appears as a butl-colourcd patch of 
normal consistence, but somewhat swollen, so that the ])ai‘enchyma in 
which it is seated is slightly prominent. h^iich necrotic patch corresponds 
to a group of lobules related to one of the smalhu' divisions of the portal 
vein, on which they are placed like leaves f»n a twig. After a time those 
patches soften from the centre, forming spheroidal abscesses \arying in 
size from a millet seed to that of a walnut : these, in numbt;r, cornv 
spond to the microbi<‘ emboli impacteil in th<5 liven, and in their 
stages of giowtii to the successive dates at which the imjiactions have 
occurred. 

While the multi] )le abscess affecting various organs is eminently 
characteristic of Ukj jiyiemic ])rocess, it occasionally hapjiens that the 
liver alone is the seat of suppuration after surgical operations ; and in such 
instaiTces it is not unusual to find one oi more large abscesses present. 
A case of this kind is recorded by Vedrenes, in which rcpeatcnl chills 
occurred on the twanity-lirst day after a sword-wound of tin; hcful. This 
was followed by ])ain in the region of the liver, the formation of a 
fluctuating tumour, the evacuation of half a tumblerful of pus, and 
eventual recovery. Trousseau, again, relates the case of a man who died, 
with all the symptoms of purulent infection, fifteen days after an opera- 
tion for comminute<l fracture of the humerus. At the autopsy enormous 
abscesses were found in the liver, apparently without any dejKisits in 
other organs, or any discoverable inflammation of the veins leading 
from the stump. Still more rare is it U^ meet Avith a solitary liver 
abscess Avhen other internal organs are the scat rif metasUitic deposits. 
Guthrie relates ai case which appears te have been of this nature : the 
patient was a soldier Avho had been wounded in the battle of Waterloo, 
in whom amputetion of the right arm ha^l been performed. He .lied 
after exhibiting pronounced febrile symptoms and a tendency to delirium.^, 
The pleura pulmonalis on both sides was covered with a «hick layer of 
coagulated lymph ; a quantity of serum occupied the left side of the 
chest, and vhe pericardium was distended c^with fluid. The liver, enor- 
mously enlarged, pushing up the diaphragm and displacing the lung, had 
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in its substance a large abscess coiitainfng at least a quart of pus (7). 
in pysomia the liver is seldom the only or even the most common seat of 
metastatic suppurations. According to Sedillots figures, the lungs are 
affected in 99 per cent, the liver and spleen in 8 ‘3 per cent, the muscle.^ 
in 6 ’6 per cent, and the heart in 5 per cent of the cases of pysemia. 

Symptoms. — When it follows surgical operations, pyaemia may apffeur 
at any time from within a few days of the operation until the ^ound 
is thoroughly healed. After parturition it usually manifests itself 
between the third and fifteenth days. The wound assumes an i^phealthy 
appearance, the discharge becomes scanty, foetid, or otherwise changed 
in character ; in puerperal women the lochia become offensive, scanty, 
or arrested. The diseai^e declares itself by rigors — repeated, it ^ may b(‘, 
two or three times daily — foUowed by hyperpyrexia^ ra[)id defervescence, 
a!id profuse sweating. These attacks are renewed at irregular intervals, 
while metastatic deposits take place in the lungs and othei- internal 
organs ; or in the joints, muscles, or subcutaneous tissue. 

These deposits are further announced by symptoms special to the 
organ affected. The deposition of pus in the liver is indicated by pain 
in the hepatic region — a symptom, however, which is sometimes absent 
or only elicited by pressure — and by a uniform enlargement of the 
organ, which, in most instances, may be detected by careful palpation 
and i)crciisaion if the patient survive the attack for a few days. The 
general aspect of tlui patient betiays the serious nature of the malady 
from which ho is suHering. 'llie countenance undergoes a change expres- 
sive not so much of pain as of oppiession. Emaciation procce/ls rapidly 
The heart’s actitin is burned and feeble; the respiration shallow and 
accelerated; the skin assumes an icteric or subicteric tint even in cases 
in which the liver is not the scat of abscess ; the urine contains bile 
pigment ; albumin in small amount may be present, and the urea is 
increased. Diarrlnea almost iinariably supervenes, and vomiting is fre- 
quently present. 'The mind may remain clear until the end, or the patient , 
sinks into a typhoid condition marked by drowsiness, muttering delirium, 
subsultus teiicliniim, and, ultimately, coma. Death generally occurs 
between the third and twelfth days. 

Diagnosis. — The presence of a wound or injury, or the history of a 
recent confinement, gi\es pathognomonic significance to the rigors, fever, 
and sweating. The sudden, tumultuous, febrile outburst, the irregularity 
of tht accessions, the violent constitutional and local symptoms, which so 
speedily follow, will make the pyjvmic nature of the case sufficiently 
obvious ; but at the same time they may divert attention '^from the liver 
complication. Bain, sharp or obtuse, uneasiness or a feeling of weight 
fir t^jnsion in the region of the liver, pain or tenderness on pressure, and 
more or less enlargement of the organ should lead us to suspect that the 
livov is attiicked. Icterus and enlargement alone, without pain, are of 
les§ diagnostic significance, inasmuch as they are frequently present in 
pyjemia when suppurative he^iatitis is absent. 

Prognosrtsi.— Pyaemia with diffuse visceral metastatic deposits has 
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^ijpiost invariably one termination’ — death. The recoixled instances of 
recovery refer mostly to cases in which the localisations were wholly or 
mainly confined to external organs. Occasionally when the liver alone 
of internal organs has been the se«at of abscess -formation, and the 
abscesses have been few, orhaAC coalesced into one collection, recovery 
place; hut cases of this nature ai*e extremeJ}’' rare. 

Tfeatment. — The treatment of pyannic suppurative hepatitis is 
mainly that of pyamiia, for which the reader is referreil to the arti(*le on 
the siibjgct [vol. i. p. 58 G]. Should it happen that one or more large 
abscesses are formed, surgical interference becomes practicable. 

PORTO-PY^KMIC LIVER ABSCESS PYLEPHLEIVriS. EtiolOgry. I’oital 

pyjemia is characterised anatomically by having for its cause a lesion 
situated witliin the portal tract, ancl by the restriction of the metastatic 
process to the liver. These ])cculiarities involve important modifications 
in the clinical phenomena of the disease which Me shall have afterwaids 
to describe. 

The frecpiency with which metastatic al>scesses are nuR. with in the 
liver in connection with unhealthy suppuration within the portal territory 
is less than might have been expected, considering the liability of tlni 
gastro-intestinal canal and its annexes to suppurative processes, and tlic 
constiint presence of pyogenetic micro-organisms in tlie digcsti\ c (*anal. 
Nor, as might have been expected, is it the pyicmic form of suppuraliNc 
hepatitis that is most frecpiently obsciMcd M'hen aliscess cif the liver com- 
])licates tropical tlysentery. The doctiiiie of Hndd that abscess of the 
liver, arising during the [irogress of dysentery, is always of p 3 ’;emi<- 
origin — is opposed to the fact that the autopsies in such e.ises roveel 
more *frc<juently one large absce.ss than two . and two large* abscesses 
more frc(picntl 3 ^ than the multifile, small, diss<‘minated deposits character 
istic of pyamiia. in tMO instiuicc's in which 1 have had an o|>j)ortunity of 
examining the liver at c|uite an early stage of abscess-foimatmn, secondary 
to dysentery, I found the solitary, large, necrotic focus firesent in both. 
Similar observations have been recorded ly Kelsch and Kiener (*J) and by 
Morehcad. But if, in the face of such facts, mc cannot concede that 
important part to jiortiil pymmia in connection with suppurative hepatitis 
secondary to dysentery which some have claimed for it, we must not, on 
the other hand, overlook the tendency of disseminated absces.scs, dis- 
tributed as they sometimes are in grouji.s, to coalesce so as to form large 
aliscesses. It cannot be doubted that in a considerable number of 
insUinces the laryer multiple abscesses associated with dysentery are of 
pysBmic origin. The proof of this is sometimes found in the traces of the 
outlines of smaller cavities on the walls of a large abscess. But allo^jirig> 
for this process of coalescence, it may, we think, be s;ifely affirmed that^ 
the pyafmic liver abscess does not form more than ten jj^r cent of, the 
Ccises of suppurative hepatitis associated with d 3 "senter\\ , 

The exii/tence of phlebitis and the presence of pus and decomposing 
clots in the veins have been demonstrated in a certain numb6| of cases of 
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seen by referring to Jjip 

Sitiful tS f f ^^uXtppeS^'^ornfri^^^ 

Sy "dirb-l^s »MU th, 1.W 

is much enlarged and ol a dysentery, the liver thrdugh- 

When the dis«nm “/,r di^ed-itt.n »ften»l and 

i'dy.."“y 

ance ; but there are many , attack for some time the abscesses 

When ^ “rail W.1S., Sunj ‘1>« “ ’>J; 

become encysted, t^ouis, which was soft yet susceptible of 

a membrane * I-^’alsS dysentery., recorded 

removal by f ^^hich did not extend beyond sixteen 

ISIy. °Sn!™ was studded »ith abscesses about the site of u.lnuts, 

each within a liealthV ^ In some instances it has been found 

The yleen on the other hand, much enlarged mrd 

::f«L B«"tTm.rbid ap;«»r'anc«. found in this organ are not, a. a 

that the liver act. a. a 
fTA nf the infective micro-organisms into the general 
Stio^S XafSta/^^^^ of other^rgans are. seldom met 

with in this form of pyiemia, nevertheless instances do occur in which 
Thf disease becomes gLralised. Dance records '"^eresting wise of 
this kind in which ulceration and disorganisation of the common bVle-duct 
extended to the portal veins, penetrating their cavities by small opening, 
Tnd is iig the bile’ fprobably, along 

into the circulation. The porUl veins contained clots and pus. in 

ailition to numerous abscesses of the liver there were 

and gangrene of the skin, with numerous metasUtic abscesses the g , 

muscles, and parotid gland (5). j v,wv-i.il iwfpmia 

Symptoms.— The symptoms of liver abscess due to porUl pysemia 

vary according to the presence or absence of phlebitis, the orpn whic 
is the seat of the primary lesion, and the extent to which the 
is Evolved. I shall, therefore, briefly particulaiise the symptoms met 
with in certain groups of cases, illustrating special features from my own 

experience and that of others. * •. u n,. 

It is exceptional for the advent of portal pymmia to declare itselt by 
aif array of symptoms so obtrusive and distinctive as those that usher in 
the general pyaemic infection. It is mostly when the disease i^ associated 
with decomposing clots or pus in the portal vein, or some of its larger 
Iganches, that severe rigors and sweating are observed. In a case observed 
by Busk (2), in which a nippurating mesenteric gland h&d bimst into 
the trunk of the portal vein, there were frequent rigors followed by 
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lobe the disease may sometimes be, will be seen by referring to jjip 
beautiful given by Annesley {Diseases of Iridia)^ illustrating case 

Ixxvii., in ^^ich the left lobe appears of normal size and perfectly 
healthy ; the lobules being distinct and well marked, while the nght lobe 
is much enlarged and of a deep purple colour. 

When the disease supervenes on chronic dysentery, the liver thr^gh- 
out, or in certain areas, is more or less diseased— often soften^id and 
easily broken up, or firm but friable, and of a pale drab or yellow 
colour. When the pyaemic suppuration appears during the course of 
acute dysentery the hepatic substance often presents a healthy appear- 
ance ; but there arc many exceptions to these rules. 

When the patient ftfis survived the atUick for some time the^abscesses 
become encysted LouiSf intone of his cases, found the cavities lined by 
a membrane half a millimetre thick, which was soft yet susceptible of 
removal by traction (11). In a case associated with dysentery, recorded 
by Morehcad, the history of which did not extend beyond sixteen 
dfiye, “ the liver was studded with abscesses about the size of walnuts, 
each within a membranous bag"' (17). 

The spleen is generally healthy. In some instiinces it has been found 
smaller than noimal and firm ; or, on the other hand, much enlarged and 
softened. But the morbid appearances found in this organ arc not, as a 
rule, causally related to the hepatic disease. 

Although it is distinctive of portal pysemia that the liver acts as a 
barrier to the pissagc of the infective micro-organisms into the general 
circulation, so that mctiistatic abscesses of other organs are, seldom met 
with in this form of pya?mia, nevertheless insUinces do occur in which 
the disease becomes generalised. Dance records «an interesting case of 
this kind in which ulceration and disorganisation of the common bdc-duct 
extended to the portal veins, penetrating their cavities by small openings, 
and thus allowing the bile (probably along with other matters) to enter 
into the circulation. The portal veins contained clots and pus. In 
addition to numerous abscesses of the liver there were petechiie, pustules, 
and gangrene of the skin, with numerous metastatic abscesses in the lungs, 
muscles, and jxirotid gland (5). 

Symptoms. — The symptoms of liver abscess due to porbd pyjemia 
vary according to the presence or absence of phlebitis, the organ which 
is the scat of the primary lesion, and the extent to which the liver itself 
is ftivolved. I shall, therefore, briefly pirticulanse the symptoms met 
with in certain groups of cases, illustrating special features from my own 
experience and that of others. 

It is exceptional for the advent of portal pyaemia to declare itself by 
aif array of symptoms so obtrusive and distinctive as those that usher in 
the general pyaemic infection. It is mostly when the disease iS* associated 
with decomposing clots or pus in the portal vein, or some of its larger 
branches, that severe rigors and sweating are observed. In a case observed 
by Busk (2), in which a wippurating mesenteric gland hvid burst into 
the trunk of the portal vein, there were frequent rigors followed by 
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pii^fuse sweating, a sense of sinking and general distress, pain in the 
epigastric region and jaundice. Rigors, hyperpyrexia an^j^^^eating are 
also occasionally observed when phlebitis of the portal vein or its affluents 
has not oeen demonstrated ; but these symptoms are then less severe and 
persistent. Except in the cases just referred to, the onset of portal 
pyfefliia is marked by iiTegular chills, fever and mo<lerate pci-spiration ; 
and these febrile accessions are soon followed by the symptoms which 
we are accustomed to call “ tyiDhoid.'' Occasionally fever without rigors 
or sweatiiig may be the initial symptom; and in not a few cases the 
])reliminary febrile stiige is altogether wanting, and the sudden accession of 
typhoid symptoms, pain and more or less enlargement of the liver arc 
the leading features of the maJady. ^ 

When portal pyte^iia is dependent on ulceiation of the stomach there 
will usually be a history of gastric troubles pointing towards ulceration. 
The liver complication generally begins with the milder train of symptoms 
just enumerated, and are often somewliat ambiguous in their nature. 
In a case recorded by Louis the liver disease set in with jaundiee, hciid- 
ache, pains in the limbs and loins, anorexia, great thirst, ami a dull ])aiii 
111 the epigastrium. There w^as a feeling of resistance or fulness in the 
light hypochondrium, the pulse wiis rapid, and the skin hot and dry. 
Then followed severe pain in the region of the gall-])ladder, and during 
the last eight days of illness there were diarrlnea, nausea and prostration. 
There were no rigors throughout the whole course of the disease. On 
examination the liAer wa.s found enlarged, .softened and ecchymosed at 
p()int.s, and ^jontained a great number of encysted absce.sses from four to 
h\e lines in diameter. In a ca.se whieli came under my own observation 
the .symptoms were much more distinctive. Symptoms of chronic ulcera- 
tion of the stomach were followed by iriegular ehill.s, fever, and moi.stui’e 
of the skin, with marked pain in the hepatic region — e.speeially in the 
right hypochondrium — slight enlargement of the organ, vomiting, rliarrlicea, 
and great prostration. There were about thirty small, non -encysted 
absee.sses scattered through the right lobe, from the size f)f a hazel-nut to 
that of a walnut, and a few .smaller points of suppuration in the left 
lobe. 

When ulceration of the gall-bladder or obstruction of the bile-ducts is 
the primary lesion, the symptoms — other than those of a typhoid tyjie — 
are by no means uniform. We may expect in these ca.scs a history of 
biliary colic. Gall-stones or suppuration in the gall-bladder may lean to 
multiple abscess in the liver in tw’o Av.iys — (i.) by extension to the portal 
vein, the bile-JucliB being healthy ; (ii.) by setting up suppurative 

cholangitis art. “ Cholaiigiti.s,” p. 249). Suppuration is frcfjucntly 

announced by irregular febrile acce.ssioiis and sweating. Sometimes fe^er 
alone, witfiout rigors or sweating, is present. Pain is generally com- 
plained of, but is often refeired at the beginning to the epig^triiim, less 
frequently and distinctly to the right or left hypochondrium ; although 
at a later st^gc of the tlisease pressure ovjr the he{>atic region seldom 
fails to elicit signs of pain. Enlargement of the organ will be made 
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out by palliation and percussion. Vomiting and jaundice are often 
present in this fonn, but have little pathognomonic significance. Upon 
the whole, fever, pain in the hepatic region, and enlargement ^are the 
symptoms which point most directly to suppuration. The pya3mic nature 
of the disease must be inferred from the accompanying coiistitutiojial 
symptoms, which we have spoken of us typhoid/^ The patients 
features become suddenly shrunken ; prostration, oppression, cold »\veats, 
and diarrhfea set in. The mind may remain clear until the last, ljut 
in many cases stupor and delirium set in before death. Oik^ or more 
of the initial symptoms may be absent ; the typhoid condition never 
fails to make its appearance. 

Fcbril(5 symptoms ^lay usher in pyamiia when it follows (operations 
on the rectum, or disease of ‘this part; but in somt^ instiinces the sudden 
supervention of typhoid symptoms has been the first indication of the 
disease. There may bo little complaint of pain in the region of the livei 
in sucli cases, and the invasion may consc(iuently l)o overl(jok(id unless 
sought foi- ; l)ut a careful examination of the organ will usually reveal 
the presence both of pain and enlargement. After repeated aiul violent 
attempts to leduce a prolapscjd anus, Cruveilhicr observed the expiession 
of the ])atient t<j change on the same day (an important indication of 
pyieinic mischief). The jiulse became small and frequent ; the patient 
l(dl into a state of prostration, w'ith cold skin, vomiting, hiccup, and 
stu])or, but without much pain, and died on the fifth day after the 
operation. 

When pya*mic abscesses in the liver occur dining tlie course of 
dysentery, the symptoms of hepatic suppin-ation will, in most cases, be 
rcc(3gnised, unless indeed the attention be absorbed by the urgcncif of the 
primary disease. The super\ eiitioii of fevei’, during the progress of 
dysentery, or its marked increase should suffice to direct attention 
to the liver. If suppuration is det<^cted, its pyamiic character will lie 
inferred from the uniform enlargement of the organ, the absence of 
bulging or locjilised pain, and, above all, from the rapid de\elopnicnt ot 
the train of synqitoms which we have alieady described. Should the; 
dysenteric symptoms point to sloughing of the large intestine, this will 
naturally give incivased significance to the other phenomena indicative of 
])yiemia. 

^Diagnosis. — If we compare the symptoms of portal with those of 
general pyiemia, two features become apimrent at once. Those symptoms 
of the general infection which depeiKl on localisations in tlje lungs, spleen, 
kidneys, heart, joints, and connective tissue are abseifc in portal pytcmia. 
In most instances also, as we have seen, rigors and sweats are less fre- 
qifent, less severe, and persistent, or even altogether wanting. The other 
symptoms significant of a general pyosepticpeniic infection of Ihe system 
ar5 present, &nd pretty much alike in both forms. The patient’s features 
become pinched, anxious, and [>ale ; he is dull and drowsy or restless and 
agitated, there is a feeling^nd .appearance of great oppres^sioii, the skin 
and conjunctivee become sallow or jaundiced, there are cold sweats, 
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fhiiTst, hurried, feeble and inegiilar action of the heart, rapid emaciation 
and diari'hoea ending in exhaustion or coma. These symptoms appearing 
(luring ^e progress of a disease associated Avith ulceration or sloughing 
Avithin the portal tract, accompanied by the usual signs of hepatic sui)- 
piu'c'Uion, indicate the formation of pyamiic abscesses in the liver. 

Kelsch and Kierier, A\dio haA’e not recognised the distinction betAveen 
portal ^nd general pytemia on the one hand, or betAreen the pyaunic and 
troj)ical form of liver abscess associated Avith dysentery on the other, 
have nevertheless draAvn attention in a A ery j)articular manner to tlie 
frecpiency Avith Avhich the train of s3^mptonis 1 have just cnuineratcMl are 
found related to multiple and small abscesses of the liNci-. “Our in- 
((uir\’’,” they sa}^, “ has shoAvn us the freejuent co/rclation betAveen acute 
hepiititis accompanied Avith more or less inaVked typhoid symptoms and 
tlie multiplicity and smallness of the purulent fo(;i. This correlation is 
affirmed by facts sufficiently numerous to Avairant our bringing it into 
1 ‘elief ” (10). The facts lead us farthei*, and justify the distinction hei e 
made betAvecn portal and general pyamiia, and b(‘tAvecn ])()ital ])yfeniia 
.111(1 the liA Ci- abscess usually associated AVI th trojhcal dysentery. Tv|)hoid 
symptoms, similar to those met Avith in pyaunia, ajipear in connect ion 
with the formation of the multiple p 3 'ose])tica'mic d(*posits following the 
opening of a tropical abscess; and also as a result of purulent absorjition 
from an unopened abscess. In mutlun* case can the symptoms lie mistaken 
for those of ])ortal pyiemia. 

Progrnosis. — It is unnecessaiy to say th.it the jirognosis is .always 
highly unfavourable. Kecovery, no doubt, occasion.dl y takes place by 
absorption Avhen the abscesses are feu, or by the fusion of a gionp of 
^maller^purulent foci into a single Jibscc.ss and its subseijnent spontaiuious 
or operative CAacuation. 

Treatment. — Our chief hope in thi'> disease cl(‘aily li('s in ])ro|)hyla\is. 
The mildest forms of inlfammatory action in .iny ])ait of the porUil tiact 
should be looked ujion as serious from thmr possilde results : nnd the 
.ipiiropriate remedies should be sihIuIousI}" (*mpKy(jd. Ascjisis of the 
intestinal canal should also be iiiaint;iined so fur as possible by the 
means indic.ated in the article on J> 3 ^sentery (aoI. ii. p. I'lo). W hen, not- 
Avithstanding these precautions, the disease has arisen, thci medical tre.it- 
ment Avill be that of p^^^emia, and the surgical treatment that of liver 
abscess. 

8Kr(>NDATtY,rYo.sKmt:/’KMn: ausckss of tiif livkr. — T his form of 
h(»patic suppuratioi! is ahvays secondary t(j the ojiening — sponbineous 
or operatiA'e — of an abscess of the liver, and the conscfjuent entrance of 
infectiA'e nycro-orgjinisms from Avithout. It is thus met Avith as a secptel 
of the bursting of an abscess into the lung or boAvel ; but much more ' 
frequently it folloAA's the opening of an abscess externally. XotAvith- 
''tanding the use of antiseptics, secondaiy pyosepticfcmia is still life 
danger Avhich the surgeon has most to dre;id id operating for liver abscess. 

The anatomical character of pyosepticacmia is the appearance in the 



134 


SYSTEM OF MEDICINE 


? 

immediate vicinity of the primary abscess — occasionally, also, in otlfel' 
parts of the — of small abscesses from the size of a pea to that of a 

walnut, or even larger. They are often surrounded by a rfng^ of con- 
gestion, and are destitute of pyogcnetic membrane. Their contents may 
be either a white pus or a rerldish serous fluid. Sometimes small^^butt- 
coloured circumscribed nodules arc also met with in various stages ot 
abscess-formation. • 

Symptoms. — The extei*nal wound often assumes a sloughy’gangrenou^ 
appearance. The discharge from the abscess may become scanV}", serous, 
and of a red colour ; in some cases it remains free from odour, in others 
it becomes fretid. ']^hc walls of the abscess cavity are slough}’ oi 
necrosed. 

The constitutional symptoms arc similar to those of pya?mic abscess — 
pinched features, febrile accessions, sweating, diarrha‘a, rapid loss of 
strength and collapse. 
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Tropical si ppurativk ukpatttis. — Definition. — (Tmiealbf, tropical 
hepatitis presents itself as a febrile liyperamiia associated Avith dysentery, 
or indopendont of it, and terminating in resolution or suppuration. In 
cases which do not end in resolution, it is amitomiealhj characterised by the 
formation of one or more large foci of microbic necrosis, at first diffuse, 
afterwards limited by a pyogcnetic membrane. Etiolagicnllt/, it is the 
exjrression of hepatic insufheieney, the residt of the imperfect adaptation 
of the li\ er and associated organs to the physiological conditions — climatic 
and other — imposed upon them, leading to functioiud and nutritive 
changes which determine the invasion of limited areas of the hepatic 
parenchyma by pyogenetic bacteria. 

Etiology. — (1 eoijraphical distnbntion . — One of the most striking features 
in the etiology of this form of suppuiativc hepatitis is its practical 
restriction to tropical and subtropical regions. The large liver abscess, 
except as the result of injurv, counts, as Hirsch remarks, anjong the rarest 
of diseases in tempei-ate and cold climates. It is only in the extreme 
south of Europe that it becomes endemic in a mild degree. The relative 
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fn^quency of liver abscess in certain geographical regions is approximate! v 
measured by the death-rates from hepatitis among the troops st^itioned iIi 
them. The figures in the following table refer to the four years 1888-91, 
except for Bengal, China, the Straits Settlements, and Egvpt. For the 
first the average is for the three years 1888-90; for tlie second ami 
third, 1889-91 ; and for the fourth, 1888 and 1889 only. 


Death-hates from Hepatitis per 1000 of the troops stationed in India 
and other British Possessions. 



1 

Dt'aLli- 
111 te. i, 

Country. 

lUl** 

» 

/ Cimntiy 

Until 

i.itf 

Hciigfil 

i-a.'i 1 

China . 

0--24 

West Indies 

. 1 0-23 

iMadias 

1-78 : 

Mauritius 

1 48 

Bei muda 

. 0-00 

Bombay 

0 96 !' 

Soutli Afiica 

0 -23 

Canada 

. 0 00 

Ceylon 

0-88 


1 18 

Cibraltar 

. 0-11 

Stiaits Settlements 

0 00 ii 

Malta 

0 13 




The fact that no death from liver- abscess occurred in tire Straits 
Settlements during the years included in this table sufficiently p]-o\es, 
what is otherwise well atte.ste<l, that under oi-dinar-y circnmstanccs tln‘se 
Settlements enjoy as markerl an immurrity from hepatic abscess as they dn 
from malaria and dysentery. The exper ieiu-c of campaigns in the Mala^^an 
J’eninsula has shown, however, that these diseases are rather latent in 
the nosology of the Straits than absent fi-om it. IIe])atitis, dysenter-y, and 
remittent fever were found by (-onwcll to be the r-eigning maladies among 
the European troops in the Island *)f Penang in the eai'ly davs of its 
• occupation. No satisfactory explanation has been given of the grcatei- 
fatidity of liver abscess in India, Ceylon, and Mauiitiris, as C(jmpared with 
the West Indies, where the climate is eminently tropical. It has be(!n 
thought that the insular and more equable climate of the West Indies, and 
the mitigating influence of the sea-breezes on the temperature, go far to 
aceount for the lesser prevalence (d suppurative hepatitis in these islands. 
Among the negro population, too, of the West Indies the disease must 
be exceedingly rare; for Dr. Maenaught <lid not meet with a singbfciise 
of liver abscess in a negro during a residence of twenty-two years in 
Jamaica. • 

A brief notice of the distribution of liver abscess in other tropical 
countries must suffice as supplementary to the t/ible given above. ♦ • 

In Africa, abscess of the liver is endemic in a mihl degicc l>oth in^ 
Algeria and Tunis. The mortality from this cause in thfe hospital of 
Philippeville and Bougie (1867-78) formed from 12*4 to 9*6 per lOOQ of 
the deaths (torn all causes. The British trocips in Egypt, fis avc ha\ e seen, 
suffer to a considerable extent, but Dr. Sandwith, whose long residence in 
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the country Jonds weight to his obserVatioiis, informs me that abscess pt 
the liver is only met with among those of the natives who are addicted to 
the use of alcohol ; while the orthodox Mussulman, who restricts himself 
to water, although he may suffer from hepatic enlargement is seldom the 
subject of suppurative hepatitis. 

In Senegal, abscess of the liver is one of the most fatal diseases of the 
European residents, causing one-third or more of the total mortality,; but 
here, too, it seldom affects the natives. In the French Soudan and the 
Upper Co?igo it is rarely met with except in connection with dysentery 
and diarrhtea. Along the east cojist and inland regions of Africa, where 
dysentery is common and fatal, abscess of the liver is said to be comparfi- 
tively lare. As regards^ the island of Zanzibar, in particular, we jiavc the 
recent and explicit testimony of Drago to the cflect that hepatitis .and 
abscess of the liver are almost unknown there. Dysentery and liver 
abscess arc alike prevalent in Mauritius, and the latter is by no means 
restricted to tlie white population. Here in a Large proportion of cases 
these two diseases run theii' course independently of each other. In the 
Seychelles group, .again, mal.aria is unknown, dysentery exceedingly fatal, 
and abscess of the liver only moderately prevalent. 

Turning to Asia, it may be note<l that suiipurativc hepatitis is not 
severely endemic in Cochin China, where it furnished (1 86 1-()4) a propor- 
tion of one ill fifty-four deaths. In Tonkin it gives rise to about 3 
j)cr cent of the total mortiility among the French troo])s. 

Our accounts of the extent to which liver aliscess prevails in the low- 
lands of Mexico and Central America are far from precise, but ^hey justify 
the conclusion that it forms a much less important element in the jiathology 
of the Western than of the Eastern Hemisphere. In Ilritish iTuiana sup- 
purative hepatitis is not, upon the whole, of fre<jiicnt occurrence, tint of 
457 consecutive autopsies made in the Georgetown hospitiil, Ave find no 
more than tAVO cases of Ha er abscess mentionecl ; and the disease furnished 
only 21 admissions during the four years 1886-89, out of ne.arly 30,000. 
patients. Nor does it appc.ir to be more common in the neighbouring 
countries of Surinam and Cayenne. The statements respecting Brazil 
seem to point to its somcAvhat frequent occurrence in cert.ain districts, 
])ut it does not appear to be scACi-cly endemic in any jiart of the 
country. 

In contrast to the compiirative immunity from liver abscess Avhich 
tliesif regions enjoy, is its m.'irked fat;dity along the shores of Peru and 
Chili. About 21 per cent of the subjects sent to the anatomical thciitre 
in Valparaiso Avere found to hiiA O Ha er .aliscess. This |xifnts*'to its extreme 
frequency at any rate among the poorer classes in that city. In the 
•mom temperate districts of Chili south of latitude 35°, .abscess of the 
JiA^er ceases to he endemic. 

A revicAv of the geographical relations of hepatic abscess appears to 
AvajTant the folloAA'ing conclusions : {a) Abscess of the liver is practically 
restricted to, and is every \vhej?e more or less prcAalent in tropA-al and sub- 
tropical regions. (/>) Its frequency in warm climates does not be^ir a strict 
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• NcJatioii to Jatitiide or mean temperature. Those trojucal countries, such 
as the Straits Settlements and Guiana, in which liver abscess is compara- 
tively {are, are distinguished by an equable and moist climate; while many 
of the regions in which suppurative hepjititis is severely endemic are char- 
acterised either by great ranges or sudden transitions of temperature. In 
Senegal, for example, where liver abscess is so fatal, the temperature 
during the day may reach from 95' to 104'' F., falling at night to 04" or 
00 . (e) Liver abscess exists in countries where malaria is unknown, as 

in the sieychelles group, the island of Ko<lrigucs, and also in Chili and 
Mauritius, in both of which malaria has only appeared in quite I’ccent 
times. On the other hand, it is never absent from the piithology of a 
tropiciil.coiintry in which d ysentery is endemic ; Although the facts, so far 
as they arc ascertained, do not support ‘the sweejnng conclusion of 
ChaufFart that “the more frequent, gi*ave, and persistent dysentery is in 
a country, in the like proportion will suppurative hepatitis be fre<iuont, 
peisisteiit, and grave.” {d) In tropical countries ordinarily exempt from 
the malady it will appear in a severe form among Kuropeans subjected to 
unusual exposure and fatigue, {f) Dysentery and hepatic abscess may 
be prevalent in a given region, but, nevertheless, be to a lai*go extent 
independent of each other. 

Pe/atum to a11itudi\ — The occasional occurrence of luqiatic abscess 
in Kuropeans transferred from a coast to a bill station is no more incon- 
sistent with the fact that the disease beconuis less frequent (other things 
being equal) in proportion as the inci’ease in altitude reduces the tempera- 
ture to that of higher latitudes, than its occasional occurrence in those 
who have returned to England is inconsistent with the proved immunity 
of teippcrate climates from liver abscess. Kouis states that in Algeria 
absc-ess of the liver is unknown (»r rare in localities such as M«*dcah, 
Milianah, etc., the altitude of which reai’hes or exceeds 1000 metres, 
'bnu’danet likewise found the disease to be rare at the higher olcNations 
•in ^^exico. A moderately elevated s])ot may, however, from local circum- 
stances, be more ])roductivc of hepatitis than the sea-coast. Liver 
ab'icess is undoubtedly less fatal in the more elevated and colder districts 
of the North-West Provinces of India than in Lower Jleiigal. Ihe death- 
rate from hepatitis in the Presidency district of Ilengal (IHHI-HS) was 
1N5; in Peshavv^ar, at an elevation of 1110 feet, it was O'HO per 1000. 

Mf'icoi otoffiral t oiuhtions. — Jliffh tfoopfo'utui — A careful considergition 
of the latitudinal and ialtitudinal rclatifins of hepatic abscess points very 
conclusively ty the iiiHucncc of a high mean temperature fis an im- 
portant factor in its etiology. That the high temperature of the trojiics, 
more than any concurrent meteorological element, is the chief climatic 
factor in determining the geographiciil distribution of liver abscosril| is* 
coiitirmccf bv” the observation of liouis that in Algeria those years whent 
the heat w^as unusually severe, such as 18 43, 1847, 18.o3, and 1849, 
never failed to furnish an increased number of c;iscs of liv er abscess, fxid 
that the disease is, upon the whole, most ^rcv^alent in localities where 
the temperature is excessively high. Budd ascribes the prevalence of 



138 


SYSTEM OF MEDICINE 


abscess of the liver in the tropics to the greater frequency of dyscnteir/' 
in warm climates. But if heat plays no important part in the causation 
of tropical abscess, it is difficult to explain why it should l)ecome fo such 
a large extent divorced from the dysentery of temperate climates. The 
objection urged by this distinguished authority against the influence of 
heat as a factor in the genesis of liver abscess, namely, that men employed 
in japanning, and other processes in the arts, are exposed to heat^-much 
greater than that of India, Imt do not suffer in consequence from li\er 
al)8ccss, is based, I venture to think, upon a defective aiiprcceation of 
the conditions of life in the tropics. Nor is it to be admitted that those 
subjected to constant and great heat in temperate climates in connection 
Avith manufactnr-ing pro^esses never suffer from liv'er abscess. A typical 
case of the disease is recorded l»y Oraves as having ^occurred in a robust 
man, by trade a glass-blower — an employment in which the Avorkmen 
are subjected to intense heat. A closer examination into the history of 
the comparatively rare cases of idiopathic abscess met Avith in temperate 
climates must be made l)cforo Budd's statement, that those Avho are ex- 
posed to great heat in temperate climates do not suffer from liver abscess, 
can be accepted. In short, as Maclean has remarked, “it is impossible tt» 
overlook the inHuence of a continued high temperature in causing suppura- 
tive inflammation of the liver, although some esteemed authors ha\'e made 
light of it.” I am inclined to place exposure to a consta»it higli 
temperature in the first rank as a predisposing cause of tropical liAcr 
abscess ; and clinical oliservations seem to shoAv that, in exceptional in- 
stances, temporary exjiosurc to excessive heat ma}" also act as an exciting 
cause of the disease (9). 

J^iri.'isitudes of tempemiuie, — In our revioAv of the geographical dis- 
tribution of liver abscess Ave ha^'e already observed its prevalence in 
regions Avhere there are great, frccpient, and sudden transitions of tempera- 
ture. Clinical facts point clearly in many instances to a chill as^the 
exciting cause of the disease in those Avhose constitution has been 
impaired by tropical heat. I may mention one case Avhich came under 
my own observation in Avhich the facts could bear one interpretation 
only. A young man belonging to the Indian population of Mauritius, 
Avho had previously enjoyed good health, and had never suffered from 
diarrha'a or dysentery, presented himself Avith an abscess in the right 
lobo^of the liver. His account Avas that, being employed as a night 
guardian, he had spent the afternoon and CA’ening drinking arrack Avith 
his compuiioiis. He fell asleep at night on the damp groiyid, and aAvoke 
next morning Avith soAcro pain in the right side, which persisted, and 
was soon folloAved by fcA'er, and terminate<l in abscess. Instances of this 
•nattiro are within the experience of all AA^ho have had occasion to see 
% much of the disease. 

•Sir BanaM Martin states that he frequently observed acute inflamma- 
tion of the liver folloAv exposure to a cold north wind in people issuing 
from heated ball-rooms in Cjflcutta (Maclean). I -arrcA^, in his account of 
the French campaigns in Egypt and Syria, gives it as the result of his 
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' experience that suppression of the perspiration b}' a cliill was one of the 
most frequent causes of liver abscess among the troops. 

Pejsojial inflxiences. — Atje . — Hepatic abscess is chiefly a disease of 
adult life. Among 23,850 soldiers* children in India, three deaths were 
caused by liver abscess — a ratio of 0*13 per 1000 ; which is about a 
tenth of the mortality of the army. 

Aex . — Of 11,413 soldiers* wives, for wliich data are available, 8 died 
of abscess of the liver, or 0*70 per 1000, which is about one-half of the 
dcath-iv^te of the men. It may be assumed that among women of the 
higher classes liver abscess is still less common. The rarity with which 
women are attacked in Egypt has been noticed by se^cral authors (7), ainl 
is confirmed by the testimony of Saiidwith. ^ 

lUice , — It is eve'tywhere remarked that the natives of tropical countries 
are much less liable to suppurative hepatitis than Europeans. The death- 
rate per 1000 of the European troops from abscess of the liver in 1890 
was T05, while that of the native army was 0 03 — the death ratio of 
Europeans l)eing thus thirty-five times higher than that of the natives of 
India. For the two preceding years the Euroy)ean death-rate was twenty- 
five times higher than that of the natives. We shall be the less disposed 
to exaggemte the «adinittcd impoitance of dysentery as a factor in the ^ 
causiition of liver abscess if we l)ear in mirnl that dysentery is ejuite a 
common and fatal disease among the native races of India. No doubt 
the habits of the two races count for much in this connection. 

Conwell states that “ the native domestics who acfjuiro E\iropcan 
vices are equally or more subject to hepatitis than the Europeans.” It 
may at least be said that their immunity from the disease is much less- 
ened, by contracting drinking habits. I may remark that liver abscess 
is by no means rare among the coloured Creole and Indian j)f)pulations 
of Mauritius. Respecting the comparative liability of Europeans of dif- 
ferent nationalities to contract liver abscess on being removed to the 
tropics, we have the valuable but narrow experience of Haspel, who had 
charge of a foreign legion in Algeiia. He found the Italians, Spaniards, 
and natives of the south of France to resist the diseases of Algeiia (in- 
cluding hepatitis) infinitely better than the natives of the north of Europe. 
They proved, he says, physiologically better adapted to the country. 

AccUmattsution. — Length of residence in the tro])ics does not diminish 
but rather tends to increase the liability of Europeans to suppijrative 
inflammation of the liver; as will be seen from the following figures, by ^ 
Brydon, relajing to the European army of India (1873-76), and showing 
the proportion ot deaths from liver abscess to 100 deaths from all causes 
at different periods of service : — 

sM I, 

• First four yea M Fifth tu seventh j car A!K»\e nexen jenrs 

14-0 18 9 16:p ^ 

Food and Drink . — Free living, and an excessive use of animal iood, 
when combined with want of exercise, ha^ been looked upon as a cause 
of the disease. This may be true, perhaps, in respect to ILuropeans, but 
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experience proves that it is seldom the penalty attached to errors of thift 
kind in the case of natives who abstain from alcohol. The abuse of 
alcohol in any of its forms is one of the most potent of the remote pauses 
of liver abscess. “ We seldom,” says Cayley, “ meet with cases of hepa- 
titis or liver abscess among tobd abstaineis, except the pyaemic f^rm 
directly associated with dysentery, but moderate drinkers are liable to 
suffer.” I would only add that alcohol is also to be reckoned among the 
causes of liver abscess associated with dysentery. 

Hea^omd lyfevalmre .. — Hepatitis is everywhere most frequent jffter the 
heats of summer have exerted their depressing influence on the body, 
and the colder weather, with greatei' thermometrical fluctuations, sets in. 

Relation to dysenteVy. — No ])oint in connection Avith the etiology 
of liver abscess has given rii?e to so many conflic^ng statements and 
hypotheses as that of its relation to dysentery. I shall here confine 
my attention solely to matters of fact. The frequency of dysentery 
as a complication of liver abscess is a matter of contention. Waring 
found ulceration of the laigc intestine in 147 out of 204 autopsies 
of j)orsons who died of liver abscess — a ratio of 72*16 per cent. This 
agrees almost ])rcciscly Avith an analysis I have made of 111 cases 
roj)ortcd by English and Freiich authors. Kclsch and Kiener, on the 
other haiui, found that 260 out of 314 cases, or 86 per cent, AAcre 
complicated with dysentery, and they add that this proportion would 
have been still greater if they had taken into account 22 cases in Avhich, 
according to the symptoms, dysentery had very probably occurred (l*'l). 
It is upon tlicse figures that the existence of liver abscess, not dissociated 
Avith (lysentery, is declared by the French scliool to be (juite an cxceji- 
tional occurrence ; and upon them is based the proposition that bot^i are 
due to one microbic cause. To this school, indeed, liver abscess is but 
an incident in the course of dysentery. The latest figures bearing upon 
this problem, derived from the leports of the Sanitiiry Commissioners 
witli the Covernment of India for the year 1892-93, shoAV that the deaths 
from liver abscess numbered 137 ; and that of these only o8, or 42 3 per 
cent, Avere found associ.'ited Avilh dysentery. If Ave are prepared to accept 
these figures as CA^en approximately correct, aa^c shall haA c to admit that 
the so-(^alled idiopathic form is of much more frequent occurrence in 
India than the estimates deriAcil from reported cases had hitherto led us 
to siqjj^iose ; and if avo bear in mind that most of the cases successfully 
operated on belong to the class of those not associated Avith dysentery, it 
Avill be evident that the proportion of cases treated in Avhich^Jio disease is 
independent of dysentery must be higher than the ratio giVen abo\"c, Avhich 
is based upon necropsies. The fre<|uency of a dysenteric complication in 
ffttiil^ascs of liver abscess doubtless varies in diflerent countries pnd cir- 
dimstanccs, but the vicAV that uncomplicated oases form a quite unim- 
portant residiuhn of the Avliole cannot be maintained. 

^ What is, then, the freiinency of hepatic abscess as a complication of 
dysentery ? According to a ftry complete table compiled by Hirsch of 
2377 autopsies of tropical dysentery, hepatic abscess Avas present in 
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'the ratio of 19-2 per cent, which agrees closcJy with the estimates 
arrived at from a much smaller number of autopsies made in Algeria. 
It is usually the severer cases of dysentery that become complicated 
with nepatitis. In forty-five autopsies of dysentery recorded by 
Morehead, four only were complicated with liver abscess, and in each 
of these sloughing lesions were present in the bowel (cases 59, (35, 
72, 8J). 

AVhen we turn to temperate climates, it is rare to find dysentery com- 
plicatcdi#with liver abscess. Thierfelder informs us tliat in 251 autopsies 
of persons who had died of dysentery in Pi*ague between Februaiy IStG 
and September 1848 no instance of abscess of the liver Avas found. The 
same was true in the eighty eases of epidemi^'^ dysentery observed l»y 
Niemeyer in the mijitiiry hospital at Nan'ty and examined after death. 
Dr. Marston states that of the great number of soldieis from tin*, (h-imea 
surtering from dysentery Avho came under his charge in the Malta 
hospital, only two were subjects of liver abscess. Jliily, again, did not 
meet with a single case of abscess of the liver in the many hundieds 
Avho died of dysentery at Millbank. It appears, however, to ha\e l>een 
somcAvhat more common as a complication of the famine dysenteiy of 
Ireland; l)Ut accurate statistics of this epidemic are wanting. 

As regards the priority of the diseases when found associated in 
tropical countries, we may state that, out of fifty-six observations beai ing 
upon the point before us, the li\er abscess and dysentery arose 
simultaneously in seventeen instances ; tlie lie])atic symptoms ajipcared at 
some time /luring the course of dy.sentery in tw'entv cases, and in four of 
these the dvseiitci ic symptoms ceased or diminished as the hepatic disease 
appeared. In seven cases there had been a history of a previous 
dysenteric attack dating fiom six to twxhe months before the onset of 
symptoms of liver disease. In twehe cases the hepatic sym[)toms had 
preceded the advent of the dysentery. 

It is obvious from the facts before us that liver aliscess often occurs 
as an uncomplicated disease, and that when comjilicated Avith dysentery 
it not infrc([uently precedes it. ^’et on the other hand, if we b(*ar in 
mind that in a A'aiying, but still large, proportion of cases supfriirative 
hepatitis is associated Avith dysentery, that, to a considerable extent, the 
two diseases arc endemic in the same localities, and rise and fall in 
frerpicney synchronously, and that the one is often jireccded or followed 
by the other, we shall be compelled to admit that the doctrine of sinijile 
coincidence is^imulniissible. The nature of the relation between the two 
AAull be considered in the sef|ucl. 

Morbid anatomy. — In alxmt 75 per cent of the cases the abscess is 
solitary, in II jrer cent double; while in alwut 14 per cent the nultibei* 
of abscesses exceeds tAvo. These facts have an im|K>rt;int Irearing both on 
the pfithology and prognosis of the disea.se. * • 

In considembly more than half of the cases some portion of the right 
lolxj — frequently its convex, upper, or oiitor surface — is affected. In its 
initial stage the a]>scess is generally^ seated at a greater or less depth 
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within the substance of the liver ; but in a certain number of instancy > 
(according to my observations, 6 to 9 per cent) it is superficial from the 
beginning . . • 

The pus is generally thick and white, or tinged yellow or green ; 
more rarely it is dark red or chocolate- coloured, and of the ordinary con- 
sistence or serous. Reddish serous contents are rather frequently foTind 
in the superficial abscess.^ The quantity varies in amount from a few 
flrachms to many pints. When the abscess enters its surgical phase 
the contents vary in amount from four to thirty ounces, or more# 

In its first stage the abscess is diffuse ; that is, it is limited only by 
the hepatic substiincc, which may he dense or softened ; in the latter case 
it is found projecting inVhrcddy masses into the pus. At a latev. period 
the pus becomes limited by M capsule, which varie^ extremely both in 
thickness and consistence, and often presents internally a flocculent 
appearance. This membrane is formed of a granulation tissue, more or 
less highly organisetl, which makes its appearance at the line of demarca- 
tion between the dead and living hepatic substance. 

The abscess thus limited, if small, may cease to extend. The pus 
becomes absorbed and the cavity undergoes obliteration, its site being 
marked by a white puckered cicatrix ; or the contents may be reduced to 
a pulpy or chalky mass surrounded by a thickened capsule. 

Much more frequently a liver abscess follows the course of an a])scess 
in any other tissue, eidarging and making its way towards the surface by 
the disintegi-ation of the intervening liver substcince, and by the formation 
of minute jioints of suppuration in its walls which subsequently open into 
its cavity. During this process the vessels and ducts })ccome obliterated ; 
so that luvmorrhagc or extensive extravasation of bile into the abscess 
cavity seldom occurs. * 

The patient may <lio before the abscess opens spontaneously, or is 
evacuated by operation. AVheii spontaneous opening occurs, it ivill easily 
bo understood, from what we know of the usual scat of the abscess, that it. 
will generally make its way into the right lung or pleura. Very rarely, 
indeed, does it open into the pericardium. Rupture into the peritoneal 
cavity is a more common termination, and would be still more so if 
inflammatory adhesions of the abdominal viscera did not frecpiently 
circumscribe the pus and prevent its etiusion. The transverse colon, 
again, gives issue to the pus in a certjiin number of cases. Less frequently 
the anscess opens into the .stomach or duodenum ; and the instances are 
quite exceptional in which the pus evacuates itself through the bile-ducts, 
the hoimtic veins, the vena cava, or the pelvis of the light tidney. 

Before the evacuation of the pus the liver, in nine cases out of ten, is 
%3nlaftged, and this enlargement is looked for as one of the surest signs of 
i*ibscoss-formation. Rouis found, hoAvcver, that when the pus Had been 

^ I mil unable to oiler any explanation of the serous character of the center ts of the 
alxsccss ill certain cases. Rictei loloj^ieal research may, perhaps, throw soiu* light on the 
matter. The point is ilcsening ot investigation. To say that it is accnleutal explains 
nothing. 
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,gpt rid of, the volume of the liver was normal in about 63 per cent of 
his observations. 

According to Waring, the substance of the liver, ap^t from^e abscess 
and thfe immediately surrounding tissue, is generally congested, softened, 
or otherwise altered in colour or consistence. In only a few instances 
was* it found to be perfectly healthy. Out of twenty-five observations 
recorded by Rouis, in which the state of the hepatic siil)stance outside the 
abscess zone is minutely described, it was found to be more or less dis- 
eased i^ nineteen, and appai'ently healtliy in six eases. Kolsch and 
Kieners observations lead them to the conclusion that the integrity of 
the rest of the hepatic parenchyma is the rule and not the exception. 
;My own observations point to the extreme rarj^y of a healthy state of 
the liver when abscess has followed rei)eatc»l or long-continued atUcks of 
dysentery. In these* circumstcinces the parenchyma is manifestly diseased 

often of a p^lle colour and friable, the lobulation being indistinct. In 

uncomplicated ciises the liver substance is not infre«iuently healthy, 
except in the immediate neighbourhood of the abscess. Nor are Ave to 
assume that in every instiincc in Avhich the hepitic parenchyma is found 
diseased on autopsy, it Avas so from the beginning of the suppurative 
process. The circumscribed nature of the lesion, and the frequency 
AAuth Avhich the liver proves cfipaldc of performing its functions after 
spontaneous or operative evacuation of the pus, point I’ather to the, con- 
clusion that the suppurative process in tropical abscess is a localised one 
dependent on nutritive conditions affecting primarily a limited area of the 
hepatic substance ; exposing it to be surprised, as it Avere, by a microbic 
invasion Avhich it Avas, perhaps only temporarily, unable to resist. 

The lesions met Avith in other organs arc somcAvliat numerous, )»ut do 
not citll for detailed description. The proximity of the advancing abscess 
on neighbouring organs and tissues, or its ])ressure upon them Avhile it is 
making its Avay in the directions already mentione*!, gives rise to adhesive 
inflammation of the pleural, pericardial, or peritoneal membranes ; more 
rarely, to serous effusion into their caMties. Inflammation and ulcera- 
tion of the intervening tissues, the rupture of purulent collections into 
one of the closed sacs or hollow v'iscera, and limited or diftuse abscess of 
the right lung arc among the more common of the morbid conditions 
resulting from the spontiineous opening of a liver abscess. 

The spleen, as a rule, is healthy ; sometimes it is abnormally small, at 
other times enlarged ; in either case its jmrenchyma may be softened or 
firm. Various morbid conditions have been observed in the kidneys, but 
none of them; except those mechanically produced, has any etiological 
significance. 

Tavo special.forms of abscess rerpiire brief notice : the fibrous abfAJCSs# 
of Kelsch and Kiener, and the areolar abscess of Chauffart. i he first is | 
multiple — numbering from three to twelve— the abscesses varying in 
size from a hazel-nut to that of a pigeon^s egg, of a gray or whit;ish 
colour, and • containing a grumous, semi-Srilid punilent matter. ^ These 
small abscesses are characterised by their encapsulation in the midst of 
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4 a stratified fibrous tissue which is traversed by numerous vessels wiUi. 
embryonic walls. The Wtall of the abscess is firm and coriaceous. The 
second fonn, advancing towards the surface of the liver, presents on 
section a series of unccpial areolae, isolated or communicating Avith each 
other so as to form a sort of cavcriKiUs structure. Each areola is lined 
with a pyogcnetic membrane, and contains a muco-puruleiit fluid. This 
form is believed by Chauftart to be connected with inflammation pf the 
biliary canals. 

Nature and evolution of the lesions. — Side by side Avith formed 
abscess we occasionally meet with the circumscribed buff-coloured patches 
or nodules filready described in the section on pyaemia. Such a nodule, 
when softened at the Ventre, may }>c taken to represent tlu^ initial 
stiige of a hepatic a))sccss ; is, in fact, an abscesj in miniature. It i.^ 

import;int to obsei ve that, although in some cases the nodule is bounded 
by a hyjH;r;eniic zone, it happens (piitc as often that no such zone of 
congestion is ])icsent. We have before us, then, a group of lol)ules in a 
state of necrosis, the capillaries blocked, the hepatic cells in a state of 
cloudy swelling, or of advanced fatty and gramilar degeneration, Avith 
small-ceJlcd infiltration of the finer veins. The formed abscess, dysenteric ‘ 
or idiopathic, is in its earliest stage no more than a magnified necrotic 
nodule. As generally met Avith, an abscess at an early stage of its form.i- 
tion varies in size from that of a plum to that of an orange. On section 
the central portion is of a grayish yellow colour, and more or less diffluent. 
This cential part is surrounded ))y a buff-coloured zone, the periphery of 
which is bounded hy an area of congestion, from a (piartcr of, an inch to 
an inch in breadth. This hypericmia, as Avas pointed out long ago by 
Dr. F. N. JVIacn.imara, Avho Avas one of the first to give an accurate 
account of the jiathology of hepatic abscess, is secondary — a les'ult of 
reaction. Tlie process is essentially necrotic, not inflammatory. A 
microscopic examination of the fluid contents of the central portion con- 
firms this \ iew, for they are found to consist of broken-doAvn li\ er-tissue — w 
fat globules mixed Avith only a few scattered pus corpuscles. 

d\) what is this process due ? It has not yet been demonstrated for 
the tropical, as it has l)cen for the pyiemic form of ab.sccss, that the 
capillaries of the necrosed portions arc impacted Avith micrococci. Yet the 
anatomical identity of the lesions in both speaks strongly for an identity 
of c^use. In the abscess itself pyogcnetic cocci have been frequently 
demonstrated. Macfadyeii satisfied himself at once of the absence of 
ammbie and of the presence of staphylococcus aureus in a case of tropical 
liver abscess contracted in India. In four out of irtiie cases of non- 
dysenteric liver abscess Kartulis isolated the siime micro-organism, and in 
^ne*' case he demonstrated the S. albus. The same observer out of 
ethirteeii cases of dysenteric liver abscess demonstrated the S. aureus tAvice, 
the «S. albus ^onco, and the Ikicillus pyogenes foctidus once. The two 
staphylococci have also been found by Bertrand in liver abscess. That 
a considerable numl>er of rest.lts haAe been negatiA'e does iio^l prove that 
those microl>es had not l>eeii present at an earlier stage. Thus it is 
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•irj the highest degree probable that, when liver abscess is not associated 
with amuebjie, the impaction of pyogenetic micrococci in the capillaries of 
the necrosed area is the sole cause of ti()])ic.il liver abscess ; whether 
associated with dysentery or independent of it. 

There is not much dithcult}’' in accounting for the entrance of these 
orgifkiisms into the liver when the large intestine is the seat of dysenteric 
ulceri\^ion. The cylindrical epithelium, Mdiich forms the fiist line of 
defence from their inroads, is removed, and the evposed and injured vessels 
seem tc^ invite their entrance. The ditHcultv of e\}>laMnng their 
presence in the liver will appear at first sight to be greater when dysentery 
is absent. Birch-Hirschfeld recognises the probability of idiopathic liver 
abscess Jicing a cryptogenetic infection, and suggf'sts that the pyogenetic 
bacteria may obtain^an entrance into tluv*portal vessels through small 
excoriations in the intestinal tract ; and Ave know how freciucntly a 
catarrhal condition of the intestinal canal, which ninst be accompanied 
by loosening and dcs(|uamation of the epithelnim, is piesent at the 
beginning of suppurative hepatitis ' But the assnm])tion t)f Avounds, 
large or small, is not at all necessary. It is Avell known that staphylo- 
cocci have a considerable power of penetrating healthy tissue, and a still 
greater pOAver of finding their AV’’ay to diseased tissues. The biliary 
canals are normally aseptic uj^ to a point ne.ir the entrance of the 
common bile-duct into the duodenum. If, how(‘via-, obstruction of the. 
common bile-duct be established by any exti insie or intrinsic cause*, tin*, gall- 
bladder and biliary canals are sjieedily invaded by micro-organisms, and, 
amongst others, by staphylococci Avliich, according to Netters investiga- 
tions, may penetrate into the liver and bfood- ves.s(‘ls, and produce 
abscess of the liver and other organs (Macfadyen). [/"?^/cart. “Cholan- 
gitis.’] The unhealthy condition of tin; bile-ducts caused In' the 
obstruction d(*termincs the immigration of the murocor*ci, ami tlici 
absence of a Avound does not pi'cvcnt their access to the diseased tissues. 
There can be little doubt that these organisms, always present in the ]>oav(‘1, 
<lo from time to time enter the portal railicles and find their Avay into 
the liver ; but there, if in small numlier and the liver functionally and 
structurally sound, they Avill be promptly destroyed. All the more 
certiiinly Avill they make their way into the organ if its vitality is impain*d, 
and the greater Avill be their chance of establishing themselves in a givem 
area if the endothelium of the ve.ssels in that locality has from any ejause 
become diseased. The importiincc of a lesion in disposing the part to the 
reception of infective agents has been demonstrated by (Jrth and AVysso- 
kowitsch, Avho, acoording to Fliiggc (10), Avere able to set up endocarditis 
in rabbits by “ first causing tnA ial lesions of the cardiac valves, and then 
injecting cultivations of staphylococci. The infection did not suerfbed* 
Avhen th5 cultivation was injected AA'ithout simult;incous injury to the# 
valve. • • 

We have to bear in mind then, on the one hand, that a diseased con- 
dition of thfi liver, apart from Avounds opening the lumen of the porta! 
radicles, may determine an immigration of pyogenetic cocci ; and, on the 
VOL. IV L 
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other hand, that an impairment of the vital energy of the endothelial cells# 
of the capillaries is essential to the hKlgment and increase of these 
organisms. The prevalence of liver abscess in the tropics, i^s com- 
parative absence from temperate regions, and the singular fact that 
tropical abscess is a disease of the li^er only, and not of any other 
organ or tissue, will become intelligible as soon as we can shovt^ in 
what manner and to what extent the transference of the EuropQp,n to 
warm clim.ates gives rise to functional, nutritive, and struetural disease 
of this organ. 

The organs of the Eur(j|rean have become adapted to work under 
the conditions which olitain in temperate climates. This is shown 
by the difficulty of reihing Eurojiean children in India, and the con- 
stitutional degcnciacy which* results when they are^ not removed at an 
early age to their native country. In addition to this hereditary want of 
adaptiition between European man and tropical surroundings, we have, in 
the case of those avIio are transplanted from a temperate to a ti-ojiical 
climate after reaching manhood, acquired habit to reckon with. Both of 
these elements vary greatly in diflercnt individuals. Some aie better 
able to accommodjite themselves to the now conditions of life than others. 
Without entering upon the vexed question of the additional work thrown 
upon the liver as the result of alterations of the respiratory function in 
warm climates, we may jioint out one respect in which the physiological 
lialaiice is notably upset. The skin, which in temperate climates is com- 
parati\ely inactive, is mainly related, vicariously, to the respiratoiy 
system. Hence a chill Results in a catarrh of the respimtory tract. 
In the tropics, on the ofher hand, the functional activity of the skin 
is enoimously iiici cased, and it is now brought into close compensatorv 
relationshi[) to the portal system. A chill under the. new coiuliitions 
induces a congestion of the liver or an intestinal catarrh. Pathologicallv, 
this switching off of the skin from its connection with the respiratory 
and placing it in relation with the portal system (taken with correlated, 
changes, of course), manifests itself in a complete alter.ition of the 
nnlre of disease on transferenco to n tropical climate. Tlii* f lumber ot 
admissions from diseases of the respiratory organs falls from 57 to IY2, 
while that from diseases of the digestive system l ises from 101 to 143 pei 
1000. More particularly hc|)iitic aflections, mostly congestive, give rise 
to six times, and diarrluva and ilyscnterv to nearly ten times the iiumbei 
of aamissioiis in India that they do in England. Congestion of the liver 
gives rise mechanically to congestion of the intestinal tract, and this 
mechanically caused congestion of the bowel is further ^ig^’ava ted by the 
physiological consequences of liver congestion. The circulation through 
••th# capillaries of the liver is slowed, the secretion of bile is consequently 
r lessoned, and the coiitcuts of the intestine, piirtially deprived of their 
aiitiformentafivc fluid, undergo fermentation, which in turn induces catarrh 
ofethe intestine already mechanically congested. One of the fiuictions of 
the liver, which is believed tcibe closely allied to it« gh’cogenttic function, 
is the transformation of toxins. These are the direct or indirect products 
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of, the bacteria which inhabit the trowel in the proportion, according to 
A^igrial, oj twenty millions to a decigramme of intestinal matter. The 
amount of toxins thrown upon the oppressed liver is augmented in 
intestinal catarrh and their eliaracter altered Tin’s still further increases 
the strain upon the organ, and, a vicious circle being thus established, it 
matters not whether the liver or bowel be the starting-point of the mis- 
chief ; ^the one acts and reacts upon the other, tlui l■esult being tlisordered 
nutrition and impaired function in both, which disorder or defect, in 
some cas(^, runs on to structural change. Tln^ nexus, therefor(\ as we 
conceive it, between the dysentery of the tropics and li\er ahsecss is 
to be looked for in the physiological and jiatliological relations betA\een 
the two, .rather than in any unity of pathogenetic\germ. Jn a small but 
still considerable nuipbcr of Europeans residing in tropical countries 
hepatic insufficiency exists, and all the more surely is this established it 
alcohol be taken to excess. The toxins, acting u])on the tissues of 
the disabled liver, diminisli their vitality, especially in parts in which 
])revious congestions, or other causes, have already established an :nca of 
less resisbince. It has been shown, as Flugge remarks, tliat, “ under tlie 
influence of ptomaine poisoning, the same liacteria which formerly cpiickly 
died in the endothelial cells, ami never caused disease in the animals, 
are now able to multiply w'ith extreme rapidity and cause tin' death of 
the animals pre\iously iininune.” Th(‘ro can 1 k' no dif!ienlt\', then, in 
understanding in what way residence in a warm climate causes luipatic. 
insufficiency and, in so doing, favours the scttleBient and growth of pyo- 
gciietic orgiipisnis in the liver, quite apart from any dysenteric conijilica- 
tion ; and also in what way and to what e.xtcnt dys(*ntery com(‘s in as 
.1 powerful accessory cause of liver absc(‘ss. An atbick of dysenter;' in 
tenqieratc clinmte.s increases, it is trin*, the str.un upon thcj Iner, but the; 
oigan is sufficient for its work; in a ceibiin pro|><ntion of <-a,s(‘s of tropical 
dy&entery, howc^ er, the organ is unfit for the additional woi k thrown upon 
it. Dy-sentery at once favours the establishment of a jioint of less le 
sistance, and, by the intestinal lesions it causes, facilitates the (Mitrance of 
pyogcnetic bacteria into the vena ])oita\ The attacks of febrile cong(‘stion 
of the liver, on the other hand, vhich are .so frequently premonitory of 
ab.scess, determine, in the manner already indicatc'd, a catairhal or 
(lysenteric inflammation of the large intestine, which in its turn aggiavates 
the liver disorder. ^ 

Just as in temperate climates a blow over the liver, by impairing the 
Aitality of the organ, furnishes the oppoitunity for an invasion of 
micrococci, so tfcc A'ant of adaptation of the organs of the European to 
the new conditions imposed up>ii them by transference to a warm climate 
frequently results in functional and nutritive changc.s in the liver whliffi 
prejxire it Tor the reception of the pathogenetic agents. 

In tropical hepatitis pathological change in the liver is firimary atid 
determines the microbic infection. In pyiemic abscess, on the uthor 
hand, the im^)action of minute infective cJiboli, derived from a local 
focus of unhefilthy suppuration, in certain capillary areas to which 
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chance may happen to direct them, i*8 the primary lesion ; and thus tfao 
further changes the liver substance may undergo are determined. 

Symptomatologry- — Arnte Jfepntitis. — Abscess of the liver is gener- 
ally described as one of the terminations of acute hepatitis, l^he con- 
stitutional symptoms of hepatitis are fever, a coated tongue, constipation, 
scanty and high-colouied urine, gastric disturbance, and, in some Aises, 
slight jaundice. The local symptoms arc pain, tenderness, or siipply a 
feeling of wtiight or uneasiness in the hepatic region, usually inci-cased 
o!i pressure. Pain in the right shoulder occurs in relatively jew cases, 
but when present it is an impoitant sign of hepatic mischief. A 
uniform enlargement of the liv<;r is the only other local sign of 
importiince. If these \ymptoms do not subside spontaneously, j)r as the 
result of treatment, siippuratfon is to be feared. Tips event is announced 
by rigors and sweating, and ]>y a Imlging, painful enlargement in some 
part of the hepatic region. 

Hepatitis thus clinically portrayed is not a fatal disease : 8(3 per cent 
of the cases treaterl by Morehead ended in recovery. 

It may be safely allirmcd that the vast majority of eases returned as 
hepatitis are febr ile congestions of the liver due to malaria, having little 
or no tendency to end in sujipuration. Hence it was that a fi’ce 
use of the lanc(;t and mercury seemed so frecpiently to succeed in pre- 
venting this misfor tune. 

It must be adnritted, however, that a form of hepatitis of a graver 
type, etrologically r‘(‘late(bto liver abscess, does occur 'riie ])atient sutlers 
from an attack characterised by the constitutional and loc;^l symptoms 
described above, and often in a severe form. In a few days it jrasses otl’, 
reciu’s, and again subsides. After, it may be, many such fugitive 
attacks the same tram of symptoms r-eappeais, not to pass oil’ as^)efore, 
but now as premonitory of liver* ab.scess. In many instances this non- 
malar-ions hepatitis occurs in connection with recurrent dysenter*ic or 
diarrho'al attacks, and these should always excite suspicion , or it may 
appear as a primary tliscase. In either case it may be r egarded as .'i 
febr*ile congestion resulting fi*om the absoi*])tion of some jitomaine fr*om 
the bowel. It points, in short, to toxic vulnerability, and i.s m;t to be 
regarded with inditVereuce. It always indicates a state of things that 
may be followed by grave consecpiences, although it does not necessarily 
ini lily that an invasion of the liver by pyogenctre micrococci — the first 
stop to abscess -formation — has actually taken place. This form of 
heiiatitis, the only one relevant to liver abscess, has hitherto been very 
imperfectly distinguished from other forms, and it is fery important that 
its nature and symptoms should be recognised and understood. 

• TAcer Aharess , — The most distinctive symptoms of liver abscess are 
fever, iJiiiii, and irr egular enlargement of the organ, followed by a triiin of 
phenomena ^condary to suppuration, and significant of purulent absorption 
-t-emaciation, hectic, cold sw'e;its, diarrheva or dysentery, and occasionally 
delirium. It sometimes ha^ipens that all the symptoms, ‘primary and 
secondary, are absent. In making autopsies one comes now and again quite 
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unexpectedly upon ;in abscess which had not betrayed its presence by 
any symptom during life. 

Thc^ evolution of liver abscess is so irregular that it is impossible to 
delineate the clinical features of the disease in such a way as to represent 
morc^ than a few of its protean forms. I shall content myself, thercfoie, 
with a lirief review of the indiAidual symptoms, indicating, at the same 
time, 'jhc way in which they are usually found associated. 

Fcirr . — In a very large number of cases fe\er is the initial symptom, 
and this >nay be accompanied from the beginning by pain in the region of 
the liver, and followed after a week or a fentnight by enlaigcment. In 
other cases the fever lasts for a period varying^ from a few days to a 
month or more befoic pain supei venes or <listinctive enlargement can be 
made out. The fev^’ sometimes assumes a*<piotidian type, or the acet's- 
sions occur tAV'ice daily ; but irregular evening exacerbations ari‘ most 
frcciucntly obs(M*ved, and these are usually followed by jierspiration. I'he 
fever often subsides as the swelling appeals, or even earlier ; and may 
recur from time to time dining the progiess of the di.seasix The 
irregularity of the fc\cr should excite suspicion of its non -malarial 
origin. Towards the end, fe\(‘r of a hectic typi* is fiiMpieiitly jircsmit. 

It is imjiortant to dbserve that in a few cas»‘s li\er abscess makes its 
appeai’ance suddmily with sevei*e rigors, high fever, and urgmit \omiting, 
and often enough without pain or tenderness in thi‘ lu'patic legion. An 
instance f)f this kind came und(*r my obserxation which I mistook for 
and treated as a severe paroxvsm of malarial fcxei. 'i'he diagmisis 
seemed to ^l»c justitii'd by the disapiiearanei* of the syni])toms within a 
few days. About eighteen months aftinwaids, during my absenci‘, tin* 
jiatient, was seized with all the syin])toms of Ii\er abscess and di(;d. 'riie 
autopsy revealed, in adilition to a recent absc(‘s.s, an nld one, the size of a 
])igeon’s egg, in the substance (»f the right lol»e, adxancing t»> cure. When 
we read of abscess lieing found 111 fat.d cases of bilious remittent it me.uis 
th.it a similar mistake in di.ignosis has been made. 

Pain. — In many cases jiaiii is the first .symptom to attract mitice 
If its onset is sudden and severe it will be accompanied with more or less 
fever, otherwise it often jiersists for <lays or weirks without much fe\er 
or any cnl.argemcnt. The ])ain is generallv situated in the light or left 
hypochondrium or epigastrium ; inoie nirely in tlie right shouhler, whmi 
it is generally found to be .associated with .ib.scess in the right lobci Jf 
the disease be limited to the parenchyma the pain is usually (lull and 
tensiv^e, but vvljen the serous cap.sule is involved it is .acute .and increased 
by superficial pres. 4 ure. 

Enlargement is one of the most common .and distinctive ch.aracters of 
liver absyess. As a rule it follows the symptoms .alrciidy mentioiied. * 
When the dise<ise has mfule some progi'css it will frerpicntly be* 
ixissible to detect a bulging in some direction — upwards, downwiirds, 
or outwards — ^according to the seat of the diswisc and the direction ilf is 
taking. When it pushes up the diaphragm ind encroaches on the thoracic 
cavdty it often gives rise to a short, dry cough, dyspinea, and oppression, 
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with the physical signs of })asal pleui'isy or pneumonia ; much more rarely 
does it cause hydrothorax. Jf the enlaigement be downwards, the tumour 
will be felt ))clow the margin of the ribs or in the epigastrium.. By its 
pressure on the stomach, nausea, vomiting and other gastric symptoms 
may }>e caused. When the abscess comes into relation with the postal 
wails, more or less vaulting, with widening and cffacement of the inter- 
costal spaces, Avill be manifest. 

FluvtmiUon can gencially be made out when the .abscess nears the 
.surface. ^ 

J)ecnhitns . — The patient is seldom able to lie on either side without 
suffering. In many cases he finds most ease by lying on his back with 
his shoulders raised. 

Syniptoma vimnccted with ifn‘ sjwutatieous oycnuHj af 4'^^ aJu^cess. — When the 
contents of an abscess arc pouicd into the pcaitoneal ea\ity .symptoms 
of acute pcaitointis will speedily ensu(‘. Bain in th(i legion of the h(‘art, 
a sense of sutfocation, and the physical signs of pericardial cfliision in- 
dicate ru])ture into the [lei icardium. Shoidil the abscess burst into the 
right pleural sa^*, pain, <lys[)mi‘a, and the signs of jdeuiitie cflusiun will 
be present. If it linrst into the lung, the siulden expectoration of brick- 
red puriform matter, sometimes tinged with bile, preceded and aecom- 
jianied by the physical signs of jmeumoiua of the base, will be obser\ ed. 
Kupture of the abscess into the stomach is oftmi jireceded by gastric pain 
aiul irritation, and announces itself by purulent vomiting . or the ])U.s, 
more or less changed, may jiass off by the bowels. In ease* of rupture 
into the colon, pus will be detected in the stools, and a coincident .sub- 
sidence of the tumour will be ob.ser\ed. I’he opening of the ab.scess into 
the ])elvis of the right kidney can only be known by the dischiirge of 
f)us by the urethra. 

Duration, Diagnosis, Prognosis. — J>mniion. — Hepatic absce.ss 
uinning an acute course and ending fatally from seven to twenty- 
one days from the beginning of the disease is genei’.dly to be 
referred to porbd })ya*mia. In.stances are occasionally ob.ser\ed, however, 
in which the tropical form iiroves fatal within a week or two. A case of 
this kind is recorded by Kel.seh and Kiener as occurring in a patient wdio 
had been ailing for a few days only, and died six days after his admis.sion 
to hospital. Tropical absce.ss, as a rule, runs a .subacute or chronic 
eou|jse. The mean duration of fatal cases complicated with dysentery 
was fotind by Kouis to be ninety-fi\e days, and that of those not so 
complicated eighty-five days. The eases ending in recovery ran a still 
more protracted course. The average stay in ho.spifal of tw'enty fatal 
eases of which I have notes averaged forty-tw o days. 

* Pidffnosis . — Hydatid cysts may be distinguished from livpr abscess 
by their slow' and paiidess grow’th ; besides, they do not present the con- 
stittitional .symptoms proper to liver abscess. A suppurating hydatid 
tiTmour wdll generally be recognised by the history of a previously 
existing painless and slow l^’ increasing tumour ; but in case of doubt 
ail exploratory puncture should be resorted to. 
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An infliimed and distended gall-bladder lias been misttikon bir a liver 
abscess. The situation, the pear-like form, the mobility of the tumour, 
which, ^ as Frerichs rcm.irks, scarcely ever contracts adhesions to the 
abdominal wall, the absence of inflammatory cedema of the tissues o\er 
It, the history, in some instances, of biliary colic, and the fact that the 
tuniRur has been soft from the beginning, sufliciently indicate its nature. 

Scv’ious difficulty can scarcely arise in establishing a diagnosis between 
a deep abscess of the abdominal parietes and tine of the liM‘r. Should 
any doi^tful case occur, the suggestion of Sachs to introduce a fine 
needle into the cavity of the abscess maybe boine in mintl ; if the abscess 
bo seated in the alxlominal wall the needle aviII remain motionless during 
inspiratvm. 

It is hardly necessary to do more th.in* mention the possibility of a 
chronic liver abscess with liectic symptoms bt^nig mistaken for jihthisis. 
The history of th(‘ c.ist', tln^ <ibsencc tjf the physic.il signs ol tubercular 
deposit in the apex of the lung, the enlargement of the li\er, and the 
loc.il pain, arc the points to be attended to. 

The in li\cr abscess must always be gn.irded. Out 

of ninety-five admissions in tin* .army of India in no fewi'r than 

sixty-two patients died, 'fhe coexistence of dysentery, the |)Inr.ility of 
abscesses, a history of alcoholism, oi* the coexistence of severe constitution.d 
dise.ase .dl incK'.ise ni.itei i.illy the gi.i\ity of the prognosis. 

Treatment.-— Our ])rini.ai\' object must be the* pre\’enlion of tlio 
rbsease. Much success in this diiection li.is .ibeady been .itt.aincd. 'Idle 
d('ath-rate ,p('r 1000 in tin* Kuropcsaii .11 my of IJeng.d for the deiamnium 
ISG0-G9 was ;b:i], .iiid it had fallen to I 00 in iSJi;?. 'Jdie eflects of 
a constant high temperature can be largely mitigated by at-tcMition to the 
dwelling. Tdie looms should be huge, aiiy, ]>ut not dianghty. Needless 
exposure to heat should be .i\oid(‘d, .and the clolhmg should bi*. adapted 
to the climate. Care should also be taken to aMud exposure to chills, 
especially when heated, and to ch.uige the clothes as soon as possible 
when they have become damp with perspiration. M.xcn ise, always short of 
exhau'.tion, should be taken regul.arly at jirojx'r hours. Kxcess of food 
.uid a (bet below' the re(juirements of tin* svstem are alike harmful, ddic 
habits and tastes of the indnidual are not to be ignoii‘d in advising the 
hairopcan resjiecting his regimen in the trojiics. Soim^ find themselves 
better on a diet chiefly animal, and have; a difliculty in dig(‘sting food 
composed m.'unly of nee and \eget;dilcs. AVhat is most easily digested 
w'lll be found the best; but excess (jf animal forjd, rich sauces, ;ind 
pastry should bc^ sti ictly avoided. In some constitutions the lighter 
wines, taken in moderation and along w'ith the meals, will not only be 
harmless but even beneficial. Ardent spirits in ;uiy foim or .‘irmaint^arei 
injurious^ and ought to be shunned by every one who wishes to enjoys 
length of days and health in the tropics. * 

Attention to the regular action of the bow'cls will be looked upon* as 
a matter of the first inijxirtiinee by tho.se wko sh.'irc our views respecting 
the eUology of liver abscess. Constipation and loo.seiicss are alike to be 
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guarded against. It should never be forgotten that, when either con-* 
dition has bcccniic haintnal, the patient is already in a state in which 
something more than a routine purgative or astringent is called for. 
There is something wrong in the food, drink, work, exercise, habits, or 
surroundings of the individual that must be looked into and set to 
rights. * 

A consideration of the impoitant relations between dysentei;^' and 
liver abscess will indieati; thi; necessity ot treating the mildest attack, 
especially mild recurrent attacks, of tropical dysentery as serioii^. 

Care must be taken to distinguish the malarious from the nun- 
malarious form of hepatitis. In the fornier there Avill usually be a 
history of juevious attheks of ague; the s|)leen will probably l^e found 
enlarged, and the malarial parasite or pigment may l)e detected in the 
blood. The non - malarious form, as alreaily stated, is tre([uently 
assijciated with lecurrent dial rlaeal or dysenteric symptoms. This form 
demands special treatm<‘nt. The patient is t(» be confinerl to bed, lii> 
diet restricted to milk, and ip(‘cacuanha given in full doses, whi^ther 
diarrluea or dysmitery be ])resent or not. B(‘nzo-na])hthol, or other 
appropriate antiseptic, should be administeriid in the intmvals between 
the exhibition of tlie ipecacuanha. An occasional purgative dose of 
calomel or blue pill may sometimes be given with advantage, a [iinctice 
often followed by a manifest iinjiroveiiumt in the patient's f(‘elings and 
the state of his excretions. 

A\dien tlu‘ acute symptoms haA e passed or moderated, resort should 
be had to tlu* cliloridi? of ammonium in fifteen to tvvmity g^ain dost‘s, 
thi*ee or f(»iir times daily, ami persisted in for a considm able time , tlu* 
action ot the bowels must be regulated by cascaia sagrada, a combination 
of euonymin and rhiiliarb, oi an alkaline saline, as the .special features of 
the case may suggest If pain or uneasiness iii tlie region of the liver 
persist, successive a])plications of lupior e])ispasticus at \arious points 
over the seat of the ])ain will often givt‘ relief. Rut, above all, the 
habits of the patient as regards food, drink, and exercise should be 
regarded. If nothing in tlu'se respects seems amisf>, and the hepatic 
symptoms persist, a change to a temperate climate must be mailc. 

When ab.scess has formed, its treatment enters the iloinain of surgery. 
The earlier the e.visteuce of an ab.scess is a.scertained, the greater will be 
the Jiopc of successful surgical treatment. An exploratory puncture lu 
case of doubt is all the more justifiable that the best result.-> have been 
observed to follow its use, even wdien no abscess could be detected. 

c 

Axdrfav Davidson. 
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AMCKIUC ABSCESS OF THE LIX Fi; 

Deflnition. — AIksccss of the li\er, .single or multiple, occuitiii ;4 in assoria- 
tioii with dysenteric ulceration of the hoMel, active or latent, in 'which tlu‘ 
aiineha coll is found hearin<^ a relation to the hepatic lesions analogous 
to that which it bears to the intestinal lesions. 

Etiologry. — Jn IS«S7, Kartulis of Ale.xandria described the occurrcnici* 
of living, motile in the contents of an he]>atic absc(*s.s. He had 

already noted their pioscnce in sections of the walls of such abscess's in 
certain fataj cases of dysentery, in tlie stools and in tlic! dysenteric ulcers 
of whicli tlie same organism ^\as also jnesent. 1dH‘se obsenations have* 
been repeatedly confirmed in America by Osier, C’ouncilman .ind Lafleni, 
Musser and others ; and more recently in I'igypt b}' Kruse and J^isejuale, 
in their extended investigation of anni*bic <*ntcritis and hejiatilis. [/V/c 
art. on “Annebic Dysentery,’' \ol. li. p. 753. | 

In abscesses invohing the li\er and lung, which dischaig45 thems(*lves 
spontaneously through the air-pas.siig<*s, the anni*bn* aie fe)Und in the 
sputum also (Councilman and DiHeur). 

A detailed description of the amo*ba has already been given in 
another portion of this work, to which reference may be made [ntie art. 
“Amoebic ])ysentery,’' vol. ii. p. 75 t]. 

The amcebiv found in ab.scesses of the liver and lung differ in no 
essential respect from tliose present in tlie stools and in the intesliiial 
lesions of this form of dy.sentery. 

The barf Cl 1(1 lAsociated in the lesions with the anneba3 are many. 
Of thirteen cases of dysenteric liver absccs.s, examined Ixictoriologically by 
Kartulis, the staphylococcus aureus was found in two, and the staphj'lo- » 
coccus arbus, Kicillus pyogenes fretidus, and the protons vulgaris in>» 
one case each. The remaining eight cases w'ere sterile in* this rcHiM3ct. 
The sterility of the pus is explained by Kartulis on the supjiosition that 
the b4icteria*in closed abscesses of long stiAiding are not so resistant as 
the amcebaB and quickly perish. Kartulis adopts the classification of 
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tropical liver abscesses into “idiopathic”^ (those due to bacterial infection* 
from the gastro intestinal tract) and dysenteric (those due to infection of 
the liver through the portal system by the intervention of amoeb^ which 
contain bacteria — microbenhaltigen). 

Kruse and Pasquale investigated fifteen cases of abscess of the liver, 
of which nine were idiopathic, and six in association with dyserfteric 
ulceration of the bowels. Amcebie were found in the latter, but«not in 
the former. In the idiopathic abscesses l)acteria were found by 
cultivation in si.x cases, and in the dyseiiteric abscesses in five.* Of tlie 
various species of ])actoria, streptococci were found in three dysenteric 
al)sccsscs and in one idiopathic abscess , staphylococci in two dysenteric 
abscesses and in one* idio])athic abscess; l)acilli resembling cthat of 
typhoid fever in bnir a))sccsstjs of both soi-ts ; the l:jicillus pyocyaneus in 
three idio])athic abscesses, T^ono of these organisms was found in large 
numbers except the bacillus pyocvaiuius. Councilman and Lafleur in 
two cases of dysenteric abscess found the Ilacillus coli communis in one, 
and no bacteria in the otliei'. I’ansini (((noted by Kruse and Pasquale) 
obtained typhoid-like bacilli in three dysenteiic abscesses. 

The relative importance of the amceba* and of the several other' 
microau'ganisms in the luoduction of the lesions in the liver has been 
\ariously estimated by different observers. Kiiitulis considers that the 
aimeba* play the jirincqial, but not the sole ])art ; that th(\y serve as the 
vehicles of the bacteria, which may then complete the morbul process ; that 
by their active movements the amo'bie cause lupturcof the capillaries, but 
that the bact(‘-ri.i which accompany them arc tlie pus-producing iigents. He 
does not bclio\e that the anuebje alone are eapable of causing suppuration 
in the liver. 

Kruse and I’ascpialo lean to the opinion that none of the bacteria 
found is sutticicntly consbvnt to be considered specific ; but, nevertheless, 
that the bacteria cannot be considei ed as absolutely non-pathogcnetic, for all 
of them ean be experimentally shown to possess pathogenetic properties j 
some of them are the common pyogenetic organisms. They believe in 
a dirc'ct eo-operation of the amo'bm with the Ixicteria in the process of 
disintegration of the liver tissue and pus-formation. 

(Wncilman and Lalleur think that the anueb.e alone are the active 
agents in the ])rodnction of the abscesses. In the smallest abscesses, in 
whii^h the lesions c.in best be studied in their inception, they found no 
bacteria, but the aimeba* were always many. Again, even in the 
larger abscesses examined by them, the bacteria were not numerous, and 
the lesions in the liver were in general of a different character from those 
produced by bacteria, [/'a/c section on pathological anatomy.] 

• "It may bo said, at least, that in the idiopathic abscesses — that is, in 
I those which are not accompanied, preceded, or followed by dysentery — 
no finuebre, b’fit various forms of bacteria only are found ; while in the 
dysenteric cases — that is, those in which there is either an actual 

^ The uhojKithic oue which 1 *lo uot rea«lily take into u>e. In the present 

urticlo, however, it may be h(*i\iocnl>le if accepted only in its negatoe bearings. — E d. 
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' dysentery with anKebic in the stools, or a history of such an attack — 
unioebin are constanth^ present, and may or ma}" not be accomj)anied by 
small ^numbers of bacteria similar to those found in the idiojMtliic 
cases. 

^In all the recorded cases ama^bic abscess of the liver has ari^i^ 
secondarily to an attack of amadne dysentery. It is lu^t necesajBiry^ 
however, that the dysenteric ulceration of the bowel sln)nld be active, or 
■even that any dysenteric symptoms should coincide with the abscess : on 
the coniii’ary, tlie dysenteiic pi'ocess in the bowel may be latent and, until 
disclosed ])ost-moi tern, even unsuspected. 

Whether an amrebic abscess c.in form in the liver ind(‘])(Midently of 
any intestinal lesion is a epu'stion that is stdl undecided. I'here is no 
recorded case which, may be accepted withdnt reserve as evidenci^ on this 
point. Kruse and Pasejuale mention two cases, but admit that they are not 
conclusive. In one thi're were slaty-pi^meiited scai-s in the l.iri^e Ihum'I, 
suggestive of prior dysenteiic ulceration : in the other were iilciu’s in the 
stage of healing, though the patient had not sulleri'd from dysmitery until 
after the development of tlu' abscess in the Iner. The latter cast* is un- 
doubtedly an examiile of latent aimvbic dvs(‘ntery, with (Exacerbation 
folloAviiig abscess-formation ; and can in no wise be, adduce(I as oidcnce 
of primary anuebic abscess. It is possilde, indciHl, t(» supposii a jiriniary 
infi'ction of the li\cr through the bile ])assage.s, Imt there is no recoi’dcd 
example of such an occurrence. Amodnc abNe(3ss of the li\er must, for 
the present, be considered as iinariably second. uy to .active or Latent 
.iimvJn'c dysentery, or, in other words, as a eomplic.ation of this dise.asi*. 

With the so-calhid idiopathic — non-amo‘l)ic — al>sc(*sses the case? is 
entire^ly ditlerent. Such abscesses usually, if not always, ajipe.ar in- 
dependently of intestinal atTection, and aie not followed by it. 

To explain their occiiriencc one must take into account the general 
etiological factors th.at dispose jiersons in the tro])ics to iriM.ammatory 
■dise.ases of the vi.scera in general, and of tluE liver in |)articular. It does 
not seem proliable that these factors can of themselves cause, HU])[)Uiatioii, 
but rather that they prepare the ti.ssues for the invasam of one or more 
sjiecies of the (jrdinary jyogeiietic micro-organisms. 'riirough what 
jHirt.als these micro-organisms gain access to the liv'er is not cjUite cl(Ear, 
though in a few' cases Kartulis has found lesions in the mucous membrane 
of the stomach. ,j 

To discuss w'hether trojiical liver abscess in general is or is not ^ 
dependent npyn dysenteric ulceration of the intestines appeals to me to 
be futile. The ifltimate association of ab.scess of the liver with one form 
of dysentery is cpiite clear ; and w’hat is needed is a more accurate 
ctiologicjil investigation to determine in individu.il cases which ai^i o? 
dysenteric and which of non-dysentcric (idiopathic) (origin. Whether,* 
as a rule, the dysenteric liver ab.scesscs are produced by amod^i^, or 
w'hether in tropical countries there arc dysenteries, comrinmly followed 
by liver abscesses, which are due to .some other agent, arc also (picstions 
that invite further investigation. 
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The amoel)a 3 found in liver abscesses come from the large intestine, 
and must necessarily gain access to the liver by way of the blood, liy 
way of the lymph -channels, or by way of the peritoneum. Ir(/ection 
through the bile passages has already been referred to as an hypothetical 

not very probable occurrence. ^ 

e , the case of multiple abscesses in the interior of the liver, it is 
probable that the amrebre reach the liver through the radicles erf the 
portal vein. They are often found in the capillaries about the base and 
sides of the intestinal ulcers. Again, it is possible that st*,ondaiy 
absccsses in the liver may })e produced by a backward infection of the 
portal veins from a primary single a)>scess (Kruse arifl Pasquale). 

Though amrebie arc very often found in the lymph spaces and lymph 
capillaries of the intestine, it Ik not piobablc that infection occurs through 
the lymph -channels, foi‘ before reaching their destination the amoebae 
would liavo to ])ass through a long sei‘ies of intervening lymphatic glands 
and channels ; they are very rarely found in any of these glands, nor do 
the glands jiresent any changes characteristic of the action of anueba?. 

Infection by way of the peritom^al cavity undoubtedly occurs. In one 
case there was found jicritonitis with am<rl)a3 in the exudation over tlu) 
intestinal coils and the surface of the liver (Councilman and Laflcur). 
Such a mode of infection explains in a satisfactory manner the frequent 
situation of the abscesses at the extreme upper portion of the right lobe 
close to the diaphragmatic attachment, and the early extension of the 
mischief to the lower lobe of the right lung. It also ex])]ains the 
oeeurrence of the multiple su])erficial abscesses, and of absccs^^es of the 
under surface of the liver adjacent to the hepatic flexure of the colon. 

It is difficult to form an estimate of the freipiency of apwbic 
abscess, for the statistics in which this etiological factor is taken into 
account are as yet bio scanty. Kartulis states that of some 500 liver 
abscesses which had come under his oliservation, 55-60 per cent were 
of dysenteric origin ; but he does not state the proportion of cases of- 
dysentery in which aliscess supervened. Kruse and Pascpiale found 
abscess six times in 57 cases of amadne dysentery, and Councilman and 
Laffeur six times in 1 5 cases. 

The extensive statistics of British and French physicians relating to 
dysentery and liver abscess in India and other eastern countries arc not 
direc^y availalile for purposes of comparison, as no mention is made of 
the etiological factor, and the various kiiuls of abscess are not dis- 
tinguished. It is highly suggestive, however, that fhc collective 
statistics of liver abscess and dysentery in the tropics Vshow an average 
of one case of liver abscess for every four or five cases of dysentery. 
5’hoffb figures lend a probability to the supposition that a large proportion 
i>f the cases wore of amndne origin, for it cannot be questioned that in the 
diphtheritic ahd in catarrhal dysenteries of temperate climates abscess 
of tfie liver is a rare complication. 

Pathological anatomy. — (»/) Leaions in the liver. — Leaving fhe abscesses 
out of account, the liver is geneivally of normal size, sometimes enlarged : 
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iin some cases it is congested, in others pale. There are areas of local 
peritonitis where the larger abscesses reach the surface of the liver, and 
when a^n abscess is situated in the upj)ermost part of the right lobe close 
to the diaphragm, the latter is bound to the liver o^er the periphery 
of the abscess by very dense adhesions. TJie abscesses njay be one^r 
mol’s : in the latter case there is usually one wJiich is larger and evidenfly 
of logger standing than the others. Sometimes, in the same liver, 
^abscesses of all ages are to be seen, fiom the smallest and most reecnit 
with no definite walls to the oldest with dense fibrous walls. The smallest 
visible abscesses arc from 1 to 5 mm. in diameter ; the largest may attain 
the size of a large orange or even, in rare eases, of an infant’s head. 

As rule the right lo ])0 of the li\er is the seilt of the large abscess(*s, 
and certain portions of the lube «are especially pi one to be allected, namely, 
the under surface adjacent to the hepatic flexure of the colon, and the 
<lome of the liver close to the diaj)hragmatic attachment. Tlie small mul- 
tiple abscesses arc commonly superficial, or at any rate near the surface ; 
but in a few instances they arc found scattered throughout both lol)cs of 
the liver. 

The general shape of the abscesses is s[)hoiical or ovoid, but there? 
are often irregularities in outline, especially in the larger ones, due to 
uneiiual extension in difl’ei ent directions. 

\A'ith regard to the naked-eye apjicaiance (he absccsscjs may be 
divided roughly into three varieties: small, very recent absc(‘sses ; 
abscesses of larger volume, with walls piirtly necrotic and jiartly fibious, 
which are, evidently still extending, and old abscesses, ajiparently 
stationary, with firm and thick fibrous walls. 

The contents vary with the kind of abscess. In the smallest they can 
scarcely be called fluid, for they do not empty tlnunselves on section ; a 
little glairy translucent fluid exudes, leaving a yellowish -gray spongy 
mass behind. In the larger and older ab.scesses tin? contents are more 
lifpihl, of a grayish, a yellowish -gray, or a mottled yellowish-red or 
brownish-red colour (which indicates admixture of blood), and frecpicntly 
numerous yellowish or grayish .shreddy fragments of necrotic liver tissue 
are mixed with the more fluid portions. Even in these larger absces.scs 
the contents are very viscid, and do not resemble ()rdinary pus. 

Under the microscope the contents of the abscesses arc seen to 
consist mainly of a finely granular detritus, containing fragments of 
cells, a few leucocytes and red blood corpuscle.s, ha*matoi<lin crystal.s, 
necrotic or fattily degenerated liver-cells, and anifcbie which, if the 
autopsy had »5ccrv performed a few hours after death, will still exhibit 
active movements. The amcebae are most numerous and active in the 
very small abscesses. • • 

Bacteria are very sparingly found in cover-ghiss preparations, and at« 
times only by cultivation in suitable media. The specie^ found have 
already been stated. « 

The abstence of large numbers of leucocytes, such as constitute the 
bulk of the cellular elements in ordinary ]m.s, is especially noteworthy. 
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When the contents are removed 'it is seen that the walls of the • 
abscesses arc irvc^iihir, niid covered with a dirty, grayish-yellow necrotic 
shreddy material, which extends to a vaiiahle distance into the livct\ 
This is more marked in medium-sized and rapidly extending aiJscesses 
than in the older ones. The latter may have smooth well-defined 
^fibrous walls, with fragments only of necrotic liver tissue adhering to 
them here and there. The fibrous wall varies very much in thic|jness ; 
in some instances it is more than a centimetre thick, and is of a firmness ^ 
almost cartilaginous. In the smallest abscesses there is often ikj definite 
Avail at all, the necrotic tissue passing insensibly into normal liver tissue. 

The pathological histology and mode of formation are best studied 
in the smallest absccsses^ as siictions can be made including the a/ hole of 
the abscess and a portion ftf the sui rounding tissue. Hardening in 
alcohol and sUiining with methylene blue is mosf useful for general 
purposes ; for more minute study Flemming s solution, folloAved by deep 
staining Avith safranin, is the best. In sections so treated the abscess 
contents are pale and finally granular Avith small brightly-stained par- 
ticles, the result of nuclear fragmentation. There are present also darkh^- 
stained circumscribed masses, some of which are isolated and others 
connected Avith tin* wall of the abscess ; these are fragments of livei 
Avhich have resisted the jirocess of disintegration, and are composed 
of fibrous connective tissue Avith areas of round-cell infiltration. They 
contiiin an artery, a vein, and one or more liile-ducts, the latter being 
lined Avith Ioav euboidal epithelium, and thus resembling neAvly-formed 
bile-channels. Around th(;se vessels arc liver-C(dls more or less necrotic. 

It is evident from then* histological structure that these masses aie 
remains of the portal system of the livei'. A study of the periphery of 
the small absetjsses shoAvs that the interlobular areas are alAA'ays the first 
to become disintegrated ; and to this process is due the irregular con- 
tour of the abscess avmII, the pcrijxntal areas persisting until they are 
detached from the Avail by the confluence of the foci of interlobiilai 
necrosis. 

Ill addition to finely granular detritus, and the fragments of liver 
tissue aliove mentioned, the abscess contains a fcAv red blood corpuscles 
and leucocytes, fibrin filaments, and necrotic liver-cells. The latter are 
often elongated, Avith pointed ends, or they may be of irregular shape 
and gontain vacuoles. They refract light more than normal liver- cells, 
and contfiin no nucleus. 

In the foci of necrosis around the abscess cavity the capillaries 
are dilated and filled with blood or, Avhen nciir the cavity, Svith granular 
contents like the abscess. There is a dissociation of the capillary Avail from 
•the \.rabecuhe of liver-cells, and the latter are thinned, highly refractive, 
find vacuolated, many of the vacuoles containing fat. A peculiaV refrac- 
tive "reticulunf, similar to that found at the bases of the intestinal ulcers, 
is often seen around the borders of the abscess and the isolated fragments 
of periportal tissue. 

In most instances there is no accumulation of leucocytes either in 
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the necrotic tissue or in the capilhirics. This absence of inllaniniator\^ 
rcciction on the part of the tissue is churactcristic of aiiHvbic a/)scess. 

Numerous amcebte are found in the tissues, chiefly in the pen])hei v 
of the aljscess, where they occupy the capillaries, and ai'onnd the j)i)i tal 
tissue fragments. They are but seldom found beyond the zone of 
iiccrofeis. 

Th§ larger chronic abscesses present some diflerenees in structure bom 
iii^at of the small al)scesscs — differences that are explicable on (In* sui)- 
position yiat the ammbie are fcAver in number, and that the m‘ciosis of 
the liver tissue is less diffuse. They usually have a definite \NaIl ot 
connective tissue. Sections of this Avail show at the innermost part 
more or^ less gi^anular necrotic material, beyon'd this th<‘ rtdractive 
reticulum mentioned above, then a zone of granulation tissue of A^arying 
Avidth composed of uninuclear round cells, and, finally, a zone of fibrous 
connective tissue Avhich contains spindle-shaped cells and small- cel leil 
infiltration both diffuse and circumsci-ibed. In the connective* tissue 
zone, Avhich is highly Avascular, there arc numerous, often branching, bilc- 
ducts. In the outermost part of this zoiu* livei-cells au; found, singlx 
■or ill groups of tAvo or three at first, tlu‘n in larger agglom(*rations 
They are much sAvollen and fatty, but still possess a nucleus. iStill 
further outAvard in the liver tissue, Avhich shoAvs strands of conn(‘ctive 
tissue rich in round cells, the capilLiries are engorged and small Inemor 
rhages arc common. A\'hen tins abscess is large there is evidence*, of 
pressure, the adjoining liver-cells for a considerable distance being flattened 
and spindle-shaped. Amo'ba* are much less numerous in the chronii 
abscesses than in tlie small acute ones, Imt aie found chiefly in the sanu* 
situation, that is, in the necrotic zone of the abscess just at the eilge of 
the round-celled infiltration. In the connective tissue zone they arii 
scanty and occupy the blood-vessels and the sp.ices of the tissue. 

Abscesses of the under siiiface of the liver, Avliich are coniu'cted Avitli 
tjic boAvel, more freipicntly shoAV a tiue purulent infiltration of the 
tissues, owing to the invasion of pyogenctic bacteria ; flu* conditions being 
analogous to Avhat is seen in some of the intestinal ulci*i.s Avherc there is 
a mixed infection. 

lu addition to the formation of abscesses there is another van \ 
important change in the liver, Avhich consists in a Avidespread necrosis of 
the cells around the central vein of the lobules, and is most marked in 
the vicinity of the abscesses but is not confined to such jiarts. lliese 
foci of necrosis never contain amoebai, and, as they are not the result 
of pressure or of a* local anamiia, the most plausible explanation of theii 
occurrence is to assume that the amfeba; produce some soluble toxic 
substance that induces these changes. Though not due to the dii'^'ct 
agency of *the amoeba3 the necrotic areas are more vulnerable than the Hist 
of the tissue, and it is by the softeningof these jiatches that*the absccjsses 
extend. , 

Tite chani)fs in the liver rmiy he summed up as follows: — 1st, a Avide- 
spread necrosis of the liver-cells, due most probably to soluble chemical 
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products of the amcEbffi; and, 2nd; the formation of abscesses, duo 
to the direct action of the amcebse, which cause disintegration and 
liquefaction of the necrotic tissue. It is to be particularly noted that 
reaction on the part of the tissues in the form of suppuration leuco- 
cytic infiltration of the tissues, and the presence of leucocytes in the 
abscess contents — is as a rule absent, there being no more leucc^ytcs 
found than those normally present in the vessels of the tissue ii^volved 
in the abscess. ^ 

(^) Lesions in the Junr/. — Abscess of the lung is always secoi^ary, and 
aiises by the direct extension through the diaphragm of an abscess at 
the extreme iipj)cr ])ortion of the right lobe of the liver. The abscesses 
iire never nictnstfitic, nfid it is nUvnya the lower lobe of the rijrht lung 
that is involved. The dia/j^iragm is intimately adherent to the surface 
of the liver, and usually also to the under surface of the lung; but in 
some instances a colh'ction of pus in the pleural sac separates the 
diaphragm from the lung. The inferior portion of the lower lobe and 
often a pot tioii of the middle lobe are consolidated, and there arc 
adhesions between them and the ])arietes. 

On section an rihsccss cavity is disclosinl in the interior of the con- 
solidated portions, extending from the diaphragm to a variable point 
upwards, but not usually reaching the surface of the lobe. It is thus 
centrally situated in the base of the right lung. There is usually an 
opening in the diapluagm, but of smaller size than the diameter of either 
the hepatic or the pulmonary aliscess. In some instances the diaphragm, 
though much thickened, shows no visible .solution of continuity. 

The consolidated lung tissue adjoining the abscess is veny dense, of 
a whitish ojiaipic colour near the abscess, grayish and translucent 
beyond. The cut surface is ([into smooth and cedematous. 

The bronchi contain either a purulent or a serous fluid. 

The abscess caMty may or may not be empty, according as there 
has or has not been evacuation through the bronchi. As in the hepatic 
abscess, the contents consist of a viscid yellowish-gray or yellowish-red 
fluid, which does not n'semble ordinary pus, and contains numerous shreddy 
necrotic fragments. Under the microscope are seen granular detritus, 
round lymphoid cells, some leucocytes, many red blood corpuscles, fat 
globules, annebiP, and elastic tissue fibres from the lung. 

The walls of the abscess are even more irregular than those of the 
hepatic abscess, and are covered Avith ragged sloughy material, Avhich 
often projects in tag-like pieces into the abscess cavity. In some places 
the abscess Avail may be smooth and formed of dense connective tissue, 
and in others soft and cedematous, AAuthout a definite fibrous capsule. 

• Sections of the Avail of the abscess shoAv next to the cavity a granular 
mass containing cellular elements and nuclear fragments. Farther away 
there are snAill pieces of lung tissue, chiefly elastic fibres, but sometimes 
al#o distinct groups of air-cells, mostly necrosed. Beyond this is the 
connective tissue zone, Avhi«h shoAvs round-cell infiltration* and may be 
cpiite thick; or Avhero the abscess is extending rapidly there may be no 
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Hefinite fibrous wall, so that the granular necrotic zone extends directly to 
the lung substance. Both fibrin and the hyaline reticulum above men- 
tioned ^e found in places at the border of the abscess. 

In the portions of the lung adjacent to the abscess the interstitial 
tissug is much increased at the expense of the alveoli, which are small, of 
irregular shape, lined with a cuboidal epithelium, and resemble rather 
glanduiar than pulmonary tissue. Nuclciir figures arc fre<|uently scon 
is these epithelial cells. The alveoli near the abscess are filled with 
large rowid fatty cells which bear a close resemblance to am<eb*e ; they 
,ilso contain numerous granulation cells and a few leucocytes. The 
move distant alveoli contain fibrin, or hud-hko^ projections from the 
proliferating interstitial tissue. 

The walls of the Vroiichi are thickened a?id infiltrated with numerous 
round cells. Their contents are either pus cells, fibrin, or lyniphoiil cells. 

Amrebai are found in these absce.sses, and arc es})ecially numerous 
Avhere the abscess is extending rapidly. I'hcy are j)i csent also in great 
numbers in the alveoli adjoining the abscess ; more sjianngly in the 
remoter ones and in the bronchi near the abscess cavity. When jnesent 
111 the fibrous connective tissue zone they occupy the blood-vessels and 
spaces in the tissue. 

In the main, making due allowance for the rlillerence in the tissues 
afiected, the changes produced by the amcebie in the lung are similar to 
those seen in the liver — necrosis followed by Inpiefaction of the tissues ; 
and there is the same absence of the products of supjiurative infiammation. 

(r) Lesems of fhr pentomnnn. — Peritonitis, local oi* ginieral, is some- 
times found. It is fibrinous, ihe exudation being ])ale and translucent, 
and containing a good deal of fluid. The cellular elements found in the 
exudation arc lymphoid cells, a few leucocytes peihaps of other kinds, 
and cells from the endothelium with o\al nuclei in gre;it numbers. 
Amceba’ were jircscnt in two out of three cases. 

Symptomatology. — Am<i‘bic abscess of the liver may seem to occur 
as a primary condition without any evident disturbance of the intestinal 
tract, or again tis a complication of a well-marked dysentery at some 
period of its course. The latter case is the more frerpient. Even in the 
former case the independence of the hejKitic condition is more ap[)arcnt 
than real, for by careful im{uiry a history of some trivial diairh^ea, 
occurring, it may be, weeks or even months before the une<(ui vocal s’gns 
of abscess-formation in the liver, is often elicited ; and examination of the 
formed stools in such cases may show actively motile amcelxe. Moreover, 
that dysenteric ulceration may be latent — that is, unaccompanierl by any 
symptoms or signs pointing to ulceration of the bowel — is amply proved 
by the djscovery of unhealed intestinal ulcers in patients who have 
suffered during life from suppurative hepatitis apparently j^rimary. 

Whether .apparently primary, or associated with an undoubted flysfen- 
teric attfick, the course of the illne.-is is practically the s.amo in both cases. 
The onset is insidious, and, as a rule, owing' to the usually deep-seated 
jKD'^ition of the abscess, the first indications of the implication of the liver 
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arc derived from the subjective nitlier than from the physical signs. 
When abscess occurs in the course of a dysentery of moderate severity it 
is usually at some date between the fourth and twelfth week^ of the 
intestinal affection. In chronic dysenteiy, however, there is no such 
limitation of time, and abscess may arise after an intestinal flux had per- 
sisted for months, or even for years. In gangrenous dysentery death 
usually occurs before there is time for the liver to become infected. 

The illness begins most frequently with pain, fever, and sweating;" 
the pain being usually in the region of the liver, or near the Itwer part 
of the sca])ula. The patient loses appetite, emaciates more or less 
rapidly, and becomes jirogi cssively weaker and more anaemic. The skin 
assumes ji moderate icteroid hue, but j^ronounced jaundice is noUcommon 
There is sometimes much gastric distress with attacks of vomiting, but 
hiccough is more usual. On the whole, the general features of the 
disease arc those of septic ab.sorption from an internal focus of suppura- 
tion. If the abscess lie not evacuated, .spontaneously or l>y surgical 
intervention, death occurs sooner or later from exhaustion. 

In a considerable tiumber of cases there are s^miitoms pointing to the 
extension of the disease to the lower lobe of the right lung. It is certain 
that implication of the lung is moi e fiecpicnt in aimebic abscess than in 
abscess due to other causes, whether of dysenteric origin or not ; and 
this is attributable to the fre({uent situation of such absce.sscs at the ex- 
treme upper part of the light lobe of the liver. In .such cases symptoms 
of pulmonary disease are a])t to occur early and to predominate through- 
out the illness ; the clinical ])ieture, indeed, is often rather vne of a de- 
structive lesion of the lung than of hepatic suppuration. (A well-marked 
examide of this condition is seen in the case illustrative of Amtebic 
Dysentery given in vol. ii. of this work, p. 769.) The chief .symptoms arc 
early stitch-like pains in the right side of the chest, dyspmea, and cough, 
at first hacking and ineffectual, but later, when the abscess is evacuated 
through the bronchi, ])aroxysmal, and accompanied by muco-purulent 
blood-stained expectoration containing amcElae. Abscesses of this course 
show little tendency to heal, and in my experience they progress as a 
rule to a fatal termination, notwithstanding the seemingly free evacua- 
tion of the abscess cavity. Kecoverv may ensue after tlae patient has 
been spitting muco-pus for weeks or even months, but convalescence is 
vcjy tedious and may be interrupted by exacerbations of the cough and 
expectoration. 

The duration of fatal ca.scs is about two or three moiy;hs. 

With the progress of both hepatic and hepato* pulmonary abscess 
there is either an aggravation of an existing dysentery, or this condition 
nfakes its appearance ; even in cases in which the hepatitis appeared to be 
primary. 

• Anah/sii of — Paiu is one of the earliest symptoms; it 

(fccurs at some period of the illness in all cases. It may be dull and 
aching, or sharp, lancinatii^ and tearing in character. Tfie former kind 
of ptin is usually felt earlier, and is possibly due to the distension of the 
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•liver by the abscess contents : tlie latter in all probability indicatos 
implication of the peritoneum — viscci*al or parict;U — or of the pleura , 
and is ^certainly more frequent and more severe in those cases in which 
the lung becomes involved. In the latter case it is aggra^at(*ll when the 
patient breathes deeply, and during paroxv.>ms of cough. The pain is 
modified by the movements and position of the patient, the easiest de- 
cubitus being the right dorso lateral, with the bofly slightly raised ami 
Ni^ic thighs flexed. The site of the ])ain \aries in diftbrent cases. It 
may be ^ the epigastrium, the right hypochondriiim, or the lower .ixillarv 
space; posteriorly it is usually referred to the right .scajmlar legion, 01 
to the shoulder-joint itself. From any one of these points it not infre- 
quently ^'adiates with increasing intensity over flie whole of the right 
side of the chest .apd the upper abdomiiral zone. Discharge of tlie 
abscess, by surgical intervention or hy evacuation through the bronehi.il 
channels, is followed by an abatement of the siiilei ing. 

Fever of an irregular remittent or intermittent course is the rule in 
amoibic aliscess. The pyrexia does not ditlbr wnlel}' from that oliserveil 
in cases of d^^sentcr}^ uncomplicated by abscess ; but the range is highiM', 
varying between 100° and 103° F., and the remissions are more jno- 
nounccd. The remission usually occurs in the morning hours, lini 
exacerbation towards evening; but a rc\ersed temperature curve may 
be seen occasionally, as in other diseases characterised b}^ a septic 
temperature curve. 

At the earliest period of abscess -format ion the prevailing fever is 
continuous, or slightly remittent; l)ut, as the infection progresses, tin* 
remissions become gi'cater, and ultimately complete intermissions occur at 
some time in the twenty-four hours. 

Tlie temperature falls when the abscess is e\acuated, through thi‘ 
bronchial tubes or otherwise ; but irregular fever may jiersist until the 
abscess cavity is completely healed. 

Sweating is invariably present, and is often profuse and drenching. 
It does not appear to be inoi'c frequent at night than during the flay, it 
is very irregular in its occurrence, and is independent of the course of 
the temperature. In any case of annebic dysentery the appearance of 
this symptom should at once suggest infection of the liver ; for as a rule 
the skin in dysentery uncomplicated l»y liver abscess is dry and rough. 
An e.xception may be made in the gangrenous form, but even then .only 
in the later stages. Moreover, in these cases it is rather a continual 
clamminess of the skin than pericwlical and profuse sivcating. There is not 
often a definite .igor, but a chilly feeling before and after the sweating 
is not uncommon. 

The ‘pnhe and resiArafunis are both accelerated. In the earlier siAges- 
the pulse ranges from 80 to 100, and has the usual characters observed 
in febrile affections, being full and regular. Towards thfc end of latal 
cases it becomes rapid, from 120 to 140, small and easily compressible. 
The respirations are increased most obvic isly in the cases of hejiato- 
pulmonary abscess, and may range from 24 to 40. The breathing is 
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often more rapid and shallow at the beginning of the lung infection than* 
at a later period of the (liscase. This is due to the pleurisy that in every 
case precedes the extension of the process into the lung itself. Jn fact 
the attitude of the j)aticnt, and the character of the cough, the i)ain, and 
the breathing, immediately suggest this event. 

When a imrulent effusion takes place, or the pleural surfaces become 
adherent — and this is the more frecpient result — the dyspiKjea ia. much 
less, and is still further relieved by a free evacuation of the abscess cott^^ 
tents through the bronchi. 

In hepato-pulmonary abscess cowjh and expectoration arc constant and 
often very distressing symptoms. During the earlier part of the illness 
— that is, before any definite physical signs in the lung — the ^eough is 
frequent, hacking, and usua'ily accompanied by pa^ in the right side, 
right hypochondrium, or epigastrium. It suggests diaphragmatic pleurisy, 
and is no doubt due to it. At this stage there is either no expectoration, 
or a scanty clear mucoid or muco-purulcnt sputum, occasionally tinged or 
streaked with 1)1 ood. Then after a variable lapse of time the cough 
becomes more severe and paroxysmal, and during one of these paroxysms 
the patient brings up a large quantity of reddish or reddish-brown ’ 
muco-])Us, sometimes mixed with pure blood. This usually gives a good 
deal of relief for a time, and the paroxysms of cough become less severe 
and frequent. The sputum in such cases was described many years ago 
by Budd, and was considered by him to be characteristic of the disease. 
“When this happens (evacuation of an hepatic abscess through the 
bronchi), it is mai’ked by the sudden expectoration of a dwty red or 
brownish puriform matter. The peculiar colour arises from the pus in 
its passage through the lung becoming mixed with blood and Inoken- 
down j)ulmoiiary tissue. There is no matter like it expectorated in any 
disease of the lung itself, and I believe that its appearance is patho- 
gnomonic of abscess of the liver, or at least of abscess perforating the 
lung. I have been led by it to detect an abscess of the liver, of which 
I had previously no suspicion.’^ 

The following description of the sputum in cases of hepato-pulmonary 
abscess, given by myself some time ago, may be quoted here in illustration 
of those cases in which amcebai are present : — “ The expectoration is partly 
diffluent, pirtly tenacious, and partly frothy, its viscidity being proportional 
to ti)o amount of mucus present. It is at first often bright red owing to a 
, large admixture of blood, and subsequently of a dull brick-red, brownish- 
red, or rusty brown colour, and occasionally bile-staimyl. Intimately 
mixed Avith the muco-purulent mass are more or IciiS numerous small 
yellowish -white fragments of a friable or cheesy consistency. After 

• exposure to air for some time the whole mass liquefies into a thin syrupy 

• or oily homogeneous fluid, which has frequently been compared to anchovy 
sauce. Such a fluid was aspirated from an abscess of the liver which had 
not perforated the lung. The sputa are alkaline in reaction, and have 
a faint sweetish odour. At«^a later perioil they become more purulent, 
sometimes nummular, reddish-yellow, and contain less blood. If the 
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‘patient progress toward recoveiy, the expectoration beeinues mow liuid 
and frothy, and contains less pus, which is sliglitly l)lood-stained. On 
settling, it separates into an upper frotliy layer, a middle layer of sliglulv 
turbid fluid, and a thin bottom layer of mueo-pus. The (piantitv e\j)ee- 
toraied daily varies from 25 c.c. to 400 or 500 c.c. -Even more than thi.s 
may bo coughed up at the time the abscess first discharges itself. 

^firroscojnral rhuincteta, — The cellular elements o)>ser\(‘d are red 
'>lo()d corpuscles, leucocytes, round alveolar i‘pithelial cells, oral epithelium, 
and irregular liolyhedral fatty degenerated elements, ^\hicll l(M)k like Iner- 
cells, but do not show a nucleus. In the early sjnita l eil blood eorJM^^ele^ 
predominate, and in the later sputa leucocytes bile swollen and de- 
generated alveolar e[)ithelium is piesent in about the same projiortion in 
all the simta. Elaijtic tissue fibres from the lung, single or in groups, 
showing the characteristic wavy or cuiled appearance, ai(‘ fre<juently 
found, more especially in the later .stages. Orange-red rhonilnc crystals 
of luematoidin, needle-shaped crystals of tyrosin, single oi- in fan-shapiul 
groups of the same colour, and Charcot’s crystals, are occ.isionally semi, 
with various bacteria and jiarticles of food. The small clu'esy fragnienis 
consist entirely of an amorphous granular material and oil glolmles. 
Amiebiie arc constiintly jiresent. They occur indiflermitly in all jxntions 
of the expectoration more or less aliundantly, but on the >\hole- they 
arc not so plentiful as in the stools The number obsc'iMx! from 
day to day is very varialile. They vary in si/e and acti\ity, but aic 
generally larger than those seen in the stools, and very froipiently con- 
tain red blf)od corpuscles. For their detection the same precautions should 
be taken as in the case of the stools, that is, the sputa should b«‘ kept at 
a temperature of 30^ to 35 C., and examined as soon as possible.” 

Disturbance of the gastro - alimentary tract is a]jt to occur with 
abscess of the liver. The most constant ami pei-sistent symptom is 
anoieria, which is often absolute, even the blandest food being distasteful. 
On the other hand, thirst is increased, owing to the drain of the tissue 
fluids caused by the profuse and recurring sweating. 

Naiftim and ronniing occur in those cases in which the lung bcconnis 
engaged, and are induced chiefly by the Aiolcnt fits of coughing. 
AVhen the lung is not engaged these .symptoms arc not frequent or 
severe. 

Jaundice is occasionally present, but the hue is not deep as ii> the 
obstructive icterus ; it is rather an aggravation of the siillow icteioid • 
tint seen in cases uncomplicated by liver absce.s.s, ami the stools still 
contain bile pigment. 

Phijsical dgim of hepatic and hepato-pulmon/iry ah^cess. — (a) The ijhy^ical 
signs of an hepatic abscess develop slowly, and for a time are often obscure* 
and inconclusive. If the abscess occupy the left Iol>o 01 ^ the anterior* 
and lower part of the right lobe, direct evidence of its presence ock'urs 
earlier than^if it be situated centrally in the right lobe, or towanl the 
convexity of the liver. 

Inspection aflbrds no clue until the abscess has reached considerable 
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dimensions. When this is the case the lower ribs and cartilages on the 
right side may be more prominent than those on the left, and the expan- 
sion of the right lower thor«icic zone is diminished. The epigastric hollow 
may bo obliterated, and the costal margin on the right side indistinguish- 
able. Very seldom is there any obliteration, still less any bulging of the 
loAver intercostal spaces. 

The measurement of the thorax below the mammilla sometimes" shows^ 
the right side of the chest to be larger than the left. 

The edge of the liver is often j)alpable below the costar margin, 
and to a lower point than usual in the epigastrium ; but as there is 
often sensitiveness to pressure in these situations, it may be impossible 
properly to carry out the m^niinilations necessary for this investigation. 
♦Sensitiveness to ])ressure may occasionally be elicited also by firm 
pal|Kition over the lower ribs and cartilages. When the abscess points 
towards the abdominal wall it may be possible to feel an hregidarity in 
the ontlino of the hepatic margin, and sometimes to detect deep fluctua- 
tion, especially if the al)scess be in the left lobe. 

Percussion of the he]Kitic area usually affords the first definite evi- 
<lenco (in conjunction with the rational signs) of ama*bic abscess. The 
zone of liver diilncss is eidarged, the direction and degree of the enlarge- 
ment de[K*nding u])on the seat ainl the size of the abscess. With abscess 
of the left lobe, or of the anter*ior portion of the right lobe, the liver 
dulncss is inci’eased chieHy downwai'd ; while an extension of the upper 
margin of liver dulncss is observed when the aliscess occupies the centre 
of the right lobe, and niore es[)ecially the dome of the liver (lose to the 
diaphiagniatic attachment. In the latter case, howe\er, the physical 
sign.s are usually very indefinite, and are late in appear ing. 

AuscuUatr(Mi reveals nothing if the abscess involve the liver alone, 
unless, indeed, it be of very considerable size, and encroach upon the 
ai’ca (►f normal jailnionary sounds, w hich are then enfeebled to a corre- 
sponding digree. Occasionally a per i tf meal rub may be heard over the 
lower ribs and cartilages anteriorly. 

(/>) In lapoto-pubnnuary ahsrf'^.'i the physical signs ar’c at first even 
move iinlefinite, and may remain .so for a longer time than in hepatic 
ab.scess. It is surprising in .some cases to find extensive lesions of the 
liver and lung after death, where physical examination (including 
expKaatory as])iration) had afforded but inconclusive evirlence of sup- 
^ puration in these organs. 

The deep situation of the lesions, and the comparatjvelj early evacua- 
tion of the abscess contents through the bronchi, are answ'erable for this 
^ disgrejvancy : tliouglr, it may be added, the rational signs in all such cases 
are sufliciently suggestive, if not conclusiv’c. 

Althougl^ the livvr is in every case affected before the lung, it is 
in tiro latter, as a rule, that the first definite physical signs are found. 

Very little information is elicited by inspection and palpation. The 
expansion of the right side of the chest is less marked than that of the 
left, but bulging or enlargement of the right lower thoracic zone is 
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feither not seen at all, or only at an advanced stogo of the illness. 
Friction fremitus may occasionally be felt in the lower mammary or 
axillary^ areas, and some tenderness is elicited by firm pressure in the 
same situation and below the margin of the ribs, or in the right 
epigastrium. 

(?n percussion there is noted a giadual incre;ise in the area of hejmtic 
diilnesa, chiefly upwards, the area of lung resonance being corrospond- 
rfigly decreased. There is also an extension of liver dulness in the 
abdomei^ but this appears later and is not so pronounced as the upward 
extension, which may reach the fifth or even the fourth ril) in the 
mammary line, and extend posteriorly to a point considerably alK)ve the 
inferior ^ngle of the scapula. Above the hepatic flulness there is a more 
or less well-marked ^oiie of high-pitched o:» even suli-tympanitic reson- 
ance (collapse of lung), which passes insensibly into normal ))ulmonary 
resonance above. 

On auscultation it is found that the breath-sounds at the base of fJie 
right lung, in the lower axillary siiace and below the nipjile are almost 
inaudible or entirely absent. Over the zone of the high-pitched or sub- 
tympanitic resonance they are enfeebled, ha\e a faintly bronchial char- 
acter, more especially behind between the scapula and the vertebral 
column, and arc accompanied on ins[)iration by mutfled crackling I’Alcs, 
particularly in the interscapular region. A friction rub may be heard 
in the ^ower mammary and axillary sjiaces. Voc^d resonance is slightly 
diminished, and the voice has a nas;il ipiality. Over the upper portion 
of the luT^g the respiratory murmur is enfeebled, but not altiTcd in 
(juality. 

On the whole the j»hysical signs have a cIonc resemblance to those 
bmnd in limited pleural efl'usions. 

A marked change in these ])hyKical signs is observed uhen the 
abscess has emptied itself through the air-jiassages. The edge of the 
•liver may now no bmger be felt below the costal margin, and the area of 
hepatic dulness is less than before : tin* change being most evident, in the 
mammary and axillary areas. Over tin* /one of high-pitched resonance 
the icspiratory muimur has become frankly tubular, es])e<*iajly about the 
inferior angle of the scapula and the posterior axillary space ; and coarse; 
bubbling or even gurgling rales are lieanl f>n inspiration and coughing. 
These rales have the consonating quality which is characteristic of cavity 
formation. Vociil resonance is now incr<*ased over this zone, amf the 
voice-sounds arc articulate and nasal. The whisp(*ring voice may be dis- * 
tinctly heard, usiMlly most intemscly in the lower interscapular spice. 

The above signs gi'adually fli.s;ippear if recoveiy follows; but an 
enfeebled respiratory murmur, with more or less numerous craclilingt 
rales at *thc base of the right lung, may persist for many weeks. ^ 

Diagnosis. — The diagnosis of ama*bic be\)atic or bc\aU)-pvdmfUiary 
abscess is based on a history of a previous or actual attack of amcgbic 
dysentery, ^nd on the rational and physicai signs of abscess-formation in 
the liver and lung. The stools should be carefully examined for amoebse. 
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If there he dhirrhini, these are rendily found ; hut when the stools are 
formed, iis sometimes happens, there is some difficulty iii detecting them. 
Ill the latte I’ case the mucus adhering to the faeces may cont<iin a few 
amojlw^. 

Sfjmetimes tlie amn l»ie nature of the aliscoss is first demonstrated by 
finding actively' motile aimebte in the sputum when the abscess has 
evacuated itself through the bronchi. 

Definite information may al.so be obtained, before spontaneoi;r 
evacuation, by (‘xploiatory punctuie of the liv^or with a long a.iHl large- 
sized aspirating needle. I have often been disapiiointcd, however, in 
this procedure, even when the physical and rational signs were apparently 
(juite conclusive. Faiflire to obtain pus is usually due to tjic dee[> 
situation of the abscess and to the great viscidity of the contents of 
it. ]<b\])loratory asjni-ation, if unsuccessful at first, should be re- 
peated from tim<; to time, a diflcnmt portion of the dull zone being 
selecUid each time ; in this way a positive result may be obtained, and it 
aimtOnr are found in the material withdrawn the diagnosis is established. 

It is practically im[)ossiblo to diagnose multiple abscesses, or a small 
abscess in the concavity of the liver due to direct infection from the 
heiiatie flexure of the colon. 

The only diseases that arc likely to be mistaken for amrebic abscess 
are non-aimelnc liver aliscess, pyiemic abscess, sub-diaphragmatic abscess, 
empyiema, and po.ssibly basic tuberculosis of the right lung. In non- 
aimebic abscess there is very often no history of any intestinal disorder, 
and the abscess a])pears to be idiojiathic. Moreover, the ,, abscess is 
usually large and single, and an exploratory puncture readily allbrds a 
rather thin pus whicli contains no amo'bpp but usually one or more species 
of the pyogonctic cocci. Hie pus may, however, be entirely sterile, and 
in such cases the disease pursues a much more benign course than is the 
rule, with annebic abscess. There is not the same tendency to implica- 
tion of the lung in non-auKcbic as in amoduc abscess. 

Pyamiic abscess, which is usually multiple, is distinguished by its 
more rapidly fatal course, and can generally be traced to some localised 
abdominal or [lelvic focus of sup})uratioii. 

In the case of the three other conditions mentioned which may 
simulate the hepato-pulmonary form of amtebic ab.sccss, an error in 
iliagnosis can occur only before sjxmtaneous evacuation through the 
bronchi ; or when the stools, whether formed or diaiTlueal, do not contain 
amtelw. After rupture of the abscess araa*bte will invariably be present 
in the sputa, and the doubt at once dispelleil. • 

Prog'nosis. — The prognosis of amtebic abscess of the liver, and 
/'spoKially of the liver and lung, is very unfavourable. These sequels are 
Responsible for n large i>orcentage of the mortality from this form of 
dysentiwy, anti in manv’ cases, both of dysentery of moderate severity 
anc^ of chronic dysentery, are the filial^ events. 

Ev'en when the dysentery I’s latent, that is when there aT'C no actual 
intestinal symptoms, the outltx)k is not v ery much l>etter ; for an 
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V’xaeer billion of the intestinal condition is ^e^v iipt to occur with the 
development of the hepatic complication. 

Surgical intervention, moreover, is not as a rule followed by Muh 
siitisfactory results as in the case of noii-aimebic abscess. In a series of 
eleven cases of liver abscess observed in liiiltimore, of which seven w'eri* of 
am(ef)ic origin, and four non-amtelnc, one of tlie former and three of tin* 
latter anded in recovery. Three of the iinneliic cases w*ere operati'd on, 
,iwd all died, the only j-ecovciy being ii case of he[)ato-pulinonarv abscess 
w’hich enjtpticd itself spontaneously thiough tlie Inonchi. All the iion- 
annebic cases were subjected to operation, the result l)eiiig thi ei* i‘eeo\eru*.s 
and one death. ^ 

Treatment. — Xotwdtlistanding the slender hope of lecovery aftei 
operation, the treiitm^nt of annebic abscess of the liver and lung must 
lie surgiciil. The choice and time of o])er.dioii are <|uestions toi 
the surgeon to decide. It is usual to [lerform the operation in two 
stages : the liver is first exposed and sutured to the anterior abdominal 
wall, and a few days later, wdien adhesions haxe formed, an ojUMimg into 
the abscess cavity is made wdth the thermo cautery. Fiee dr.iinagj* is 
essential. It is of some advantage to irrigate the cavitv with a solution 
of quinine, which readily destroys the amo ba*. 

Unfortunately there arc often secondary abscesses of small si/e 
adjacent to the main abscess w hich are only di.sco\ered after death. 

In hepato-pulmonary abscess wdiich is discharging itself spontaneously 
and freely it is questionable wdictlicr surgical intervention is at all likely 
to advance the recovery of the patient. The abscess is usually so <lee|)- 
seated, and etticieiit drainage is so difliciilt to establish, (hat miless the 
physical signs bo very dehnite and localised, it is probably more prudent 
to abstain from operation. 

The medical treatment of abscess of the Iner and lung dilVers in no 
essential respect from that of the intestinal disease w’hieh accfinijjanies 
and has given rise to these conditions, ^'110 chief symptoms re»piiriiig 
the aid of the physician are pain and cough. For llui reliid of the 
former morphia, administered preferably by hyprxlermic injection, is 
usually rccpiired ; the hitter may be alleviated }>y the same means or liy 
codeia. ^Vhcn s|>ontaneous rupture thiough the bronchi has ocemred it 
is wxdl to reserve the use of the morphia for the night-time, in onlcr to 
secure .some rest and not to interfere with the cough neccHsaiy t(»|the 
emptying of the abscess c;ivity. 

Hknki a. Laklki'Ii. 
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CIRRHOSIS OF THE LIVER 

General epnslderatlons. — The term “ cirrhosis ” comprises a group 
of diseases of the liver which, though they differ widely ii? their 
causation and clinical importance, have this feature in common, that the 
fiigan becomes permeated to a greater or less extent by a newly -o^eveloped 
fibrous tissue. The word “ cin-hosis,” which, from the tawny yellow 
colour assumed by the hepatic tissue, was originally given to a common 
form of the disease (Jjaennec), is now in general use to denote any fibroid 
change in the liver ; and it not infrequently appli/^.d to a similar morbid 
change in other organs. 

This newly - developed fibrous tissue in the liver is distributed in 
various ways , and a classification of the different forms of cirrhosis might 
be based iqxm its arrangement and distribution, though it is not to be 
suppf>sed that such anatomical varieties are absolutely distinct. In the 
most common variety of the disease it forms a coarse network which 
permeates the whole organ, and encloses in each mesh a number of the 
hepatic lobules (multilobular). In a less common variety a finer network 
of new fibrous tissue tends to surround individual lobules (unilobular) ; 
and in this form a plexus of bile-ducts, apparently newly formed, is often 
present around the lolmlcs. In another form the now tissue is found 
to penetrate the lolndes themselves, often surrounding ai^d isolatiiig 
individual cells or gr()uj)s of cells (intralobular or pericellular). In a 
fourth variety, which is usually considered under the head of cirrhosis, 
dense bands of cicatricial tissue traverse the whole or a large part of the 
liver, cutting it u[) into irregular masses, and producing by their con- 
traction considerable deformity of the surface of the organ (gummatous 
or syphilitic cirrhosis). 

< — To classify the xarious forms of cirrhosis according to 

thcM‘ anatomical characters is not, however, clinically useful, inasmuch as 
the ]>oints of distinction lietween them arc seldom recognisable during life. 
On tile other hand, a clas.sitication based on the causation and mode of 
origin of the disease cannot, in the imperfection of our jiresent knowledge, 
be i^horouglily earned out Hut, notwithstanding its scientific imper- 
fection, such a scheme is practically useful ; and it will be adopted here 
so far as our knowledge permits, as follows : — (A.) Alcoholic cirrhosis, (ft) 
iVIultilobular foi in ; (/>) I^iiilobiilar form, to which is appended an account 
c»f the form commonly known as “biliary cirrhosis.” (B.) Malarial 
eirfhosis. (C.) Syphilitic cirrhosis. And mention will be made of 
certain minor forms of cirrhosis which are rather of piithologieal than 
of clinical interest. 

‘ Etiologry. — The excessive use of alcohol is by far the most common 
cause of cirrhosis of the Kver in all countries ; by its ^side all the 
other causes together are insignificant. As regards the form of alcohol. 
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statistics show that spirits of some kind are in most cases answerable for 
the disease ; but it is certain that the more dilute fonns of alcohol, beer 
;i)id wine, are capable of proclueing a like result 4^ 

The amount of alcohol which is necessary to produce the disease is 
fouml^ to vary gi’eatly. When a pitient first comes under observation 
with the signs of cirrhosis, there may be a history of manjpjjreiirs of 
slight daily ^alcoholic excess, to which the name of intemperance is given 
only after the appearance of symptoms of alcoholic jioisoning : or he may 
he an hatntual drunkard ; or there may have been a short period of 
indulgence, not amounting to more than a few months, in a person 
])ro^ iously temperate. The degree of cirrhosis ha^s no constant relation 
to the tfttal amount of alcohol taken. A history of gi*eat habituiil 
alcoholic excess may nometimes be obtained* from patients who ])resent 
no evidence of cirrhosis. It is i^ssible that this variation in the result 
may de])cnd on such factors as the degree of dilution of the alcohol, or 
the relation of its ingestion to the taking of food ; moreover, it is not 
improbable that individuals differ greatly in their susceptibility to the 
poison. 

The disease, as produced by alcohol, is chiefly met Avith in males, in 
Avhom it is three or four times as common as in females. It occurs at 
almost any age. Cases, undoubtedly due to alcohol, have been recorded 
as occurring at the extreme ages of six and ninety , but the chief incidence 
of the disease, as might be expected, is in middle and late life, and 
statistics shoAV that in about two-thirds of fatal cases death occurs l>etwecn 
the ages of thirty-five and fifty. 

As will be subsequently described, two forms of cirrhosis — the multi- 
lobular and the unilobular — must be recognised as due to alcohol. At 
present our knoAvledgc is not sufficient to determine Avhether this 
anatomical difference depends on the form of the alcohol, or on the mode 
of taking it, or on some other factoi*. There is, however, some evidence to 
connect a large and highly fatty A%‘iricty of multilobular cirrhosis (stimetimes 
called fatty cirrhosis) rather with beer than with other kinds of stimulant. 

Syphilis, both hereditary and acquired, stands next to alcohol in 
importance as a cause of cirrhosis. The foiin of disease commonly pro- 
<luced by hereditary syphilis is truly a cirrhosis or general fibroid condition 
of the organ. The results of acquired syphilis must also be considered 
under this hciul, although it leads rather tu a localised filaoid changif or 
scarring of the liAcr, to Avhich the name cirrhosis is not so strictly 
applicable. . 

Further, it may bo accepted that a cirrhotic coialition of the liver may 
•'Upervene as the direct result f)f chronic malarial poisoning (Kelsch and 
Kiener). . The cin’hosis may f»e looked upon as a M*quel of the chronic 
congestion of the liver which is apt to ensue in piiticnts who have been * 
the subject of repeated attacks of intermittent fever ; but in some insbinces 
the |)ossibility of the association of alcoholic excess must be iKirne in miird. 

Certain minor forms of cirrhosis occur ur?dcr other conditions ; but in 
biich cases the change rarely reaches such a degree as to produce recog- 
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nisiiblc symptoms. Thus fi deposit of tubercles in the liver may be 
aceompinied by a definite though slight degree of hyperplasia of the intei- 
stitinl tissii^ in the portnl cannls ; and this event is most common in 
asHociiition with a chronic tuberculous peritonitis (Hanot and Gilbert). 
The common eidargeinent of the liver in rickets has been occasionally Joiind 
associat|j4^with a similar slight increase in the portal connective tissue. 
Finally, a cirrhosis, sometimes (if a high degree, may result from the 
absence or atresia of thcj common bile-duct, which is occasionallv met 
with in new-born infants (ridr p. 2o:i). Life, in such cases, «5s seldom 
prohmged beyond a few months, and death occurs from the jaundice 
, rather thad from the cirrhosis ; yet the latter may be sntticient to give 
■ tise to ^eites. ‘ ^ 

‘ In conclusion, it may be safely stated that in nearly all patients vlio 
present definite signs of cirrhosis the disease has arisen as a conscjjnenct* 
of alcoholics e.vct^ss, syphilis, or clironic malarial infecti(jn. 

Still, whi‘n these three causes have been duly considered, a certain small 
proportion of cases of cirrhosis will remain in which there is rocjin to 
doubt Avhether any one of the thriie has been in operation. It must be 
lemcmbeied herein that it is not always easy to elicit a history of alcoholic 
excess -there being sometimes a purposeful' and more often an unconscious 
tendency on the part of the adult patient to reticence in this matter. In 
the case of young children it may be found tlhat spirits or beer have been 
administci-ed to them occasionally by their parents, but it may be impos- 
sible to ascertain exactly to what extent this practice has been pursued 
It has been suggevsted that cases of cirrhosis, in which there rs no histoiy 
of alcoholic excess, may be the outcome of a previous fever, such as scarlet 
fever, measles, typhoid fever, or pneumonia ; inasmuch as in many specific 
fevers slight iiiHammatory clianges in the ])ortal tissue may be found after 
death (liotkin, Klein, Welch). The connection of such changes with a 
later development of definite cirrhosis is not proved, but it is at any rate 
probable that some factor in the causation of this disease is still missing. 

It is freipiently stated that long-standing obstruction of the hepatic or 
common bile-ducts may result in the development of cirrhosis. It has, 
indeed, been repeatedly shown that ligature of the common duct i.s 
followed ill some lower animals by a remarkably rapid develbpment of a 
cirrhosis of unilolmlar distribution (W. Legg, Charcot and Gombault). 

It 1^, true that a slight hyperplasia of the portal connective tissue may 
certainly be ob.served with the microscope in some instances of 
obstructive jaundice in man, especially when the obstru^^tion has been 
due to carcinoma in the head of the pancreas.' There may be 
inci eased cellularity of this tissue, and there is sometimes evidence 
of hii acute and, it may be, of a suppurative inflammation in it.. And as 
has been already mentioned, congenital absence or atresia of the common 
duct in children may undoubtedly be associated with a high degree of 
cirrhosis. Yet notwithstanding this positive evidence, it is established bv 
the overwhelming negative t^timony of the post-mortem room that biliary 
obstruction in man does not result in any degree of cirrhosis sufficient to 
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produce symptoms. The discrep;uicy l>etween experimental and clinical 
evidence on this point may be explained by the difference in the comlition 
which cj^uses the bilmvy obstruction in the tiro cases. Thei'p is no event 
in man whicTi is comparable to the drawing of a ligjituro i-onnd the outside 
of the common duct and its sheath of connective tissue. 

iTnally, a cirrhosis has been described as accompanying the Jbi^cstion 
of the Jiver which results from chronic cardiac aiul pulmoiui^ disease. 
The liver, in this condition, is often finely granular on section, owing to 
the sinking of the centre of the lobule below the general level of the cut 
surface. But though there is sometimes a slight hyperplasia of the con- 
nective tissue in the centre of the lobule, nothing worthy to bo called 
cirrhosis is produced in this way. 

A. Alcoholic cikrhosis. — It is now generally recognised that two 
forms of cirrhosis of the liver are induced by the excessive use of alcohol. 
I’hesc two forms are separated by differences both in their morbid anatomy 
and in their clinical features, and they must be separately considered. 

In the first form (a), which is by far the most common, the newly- 
’developcd fibrous tissue tends to surround large groups of hepatic lobules, 
and it is therefore spoken of as “multilobular." This form is commonly 
associated with ascites, but seldom with jaundice. In the second and less 
tommon variety of alcoholic cirrhosis (/>), the new tissue is deveIoj)4*fl foi* 
tlie most jxirt around single lobules, and it is conse<|U(MitIy described as 
“ unilobular." In the latter case there is but little t(*nd(*ncy to ascites, 
while jaumlice is a common e\cnt. In this unilobular ftirm a number of 
bile-ducts, apparently new formed, are generally found in the interlobular 
connective tissue. This appcMirance gave origin to the hypothesis of a 
cirihosis starting arounfl the small liilealucts — a “biliary cirihr)si.s" — 
and the <iuestion of such an origin in some cases will be presentl}^ con- 
sidcred. 

The terms “atrophic" and “ hypertrophic," as a[)plied to the multi- 
lobular and unilobular forms respectively, are sc;ircely worth n;taining. 
The term atrophic has lost much of its fitness, now that sUitistics show 
that the hobnailed liver, to which it was originally applied, is not neces- 
sarily small, but is often increased both in size and weight. And the 
phrase h 3 ^pcrtrophic cirrhosis has become so complicat#<l by the iiostulato 
of a biliary cirrhosis that its significance is vague and uncert;iin. 9 

(a) The multilobular form. — (Sytionj/nhs • liacnncc’s cirrhosis, hob- 
nailed liver) — , 

Morbid — This variety includes the great majority of the 

cases of cirrhosis met with in practice. 

The liver, as found in a fatal case, is often reduced in size, but diis 
reduction is not invariable, as was at one time siipjioscfl. In many 
instances it retains its normal dimensions, and sometimes it is modenitely 
enlarged, so that its free edge may be felt during life. AV^hen thws 
enlarged, it i.4 generally found that the hejxi^feic tissue is in a highly fatty 
coiulition. It is often stated that the liv'cr in this form of cirrhosis is 
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cominonly enlarged at the outset of the illness, and that it becomes 
reduced in size during its course. Though this progressive reduction in 
size is intelligible on general piithological grounds, and, indeed, clear 
instances of it (mostly in children) have been recorded, yet there is no 
evidence to show that such a change is of frequent occurrence. It i.^ 
possifile Aat the liver may be enlarged in the early stage of the iTlne.ss, 
during timich the symptoms are so slight that the patient does i\pt come 
under medical observation; but if a patient be seen with the recogni.^ed 
symptoms of cirrhosis, and the liver be large enough to be f^t in the 
abdomen, it is exceptional at any rate for any diminution in its size to 
be observed at a subsecpicnt peiiod. 

The weight of the* hepatic tissue is increased by the cirrhotiQ process , 
thu^, though tlie liver is (^ten diminished in l)ull^ its weight is seldom 
below that of the healthy organ (50 to GO oz. in the adult). Its weight 
may, however, fall to 30 oz. or e\cn less; on the other hand, it may rise 
to HO, especially if its tissue be fatty. A series of 100 consecutive cases 
in adults taken from the records of St. Thomas’s Hospital shows a mini- 
mum of 3:2 oz., a maximum of 74 oz., and an average of 52 oz. 

Owing to the contraction of the new fibrous tissue there is commonly 
some alteration in the shape of the liver, especially when there is much 
diminution in size. Its sharp edge becomes blunter, or the whole organ 
may tend to liecome globular; the left lobe is often more affected 
than the right, and may be reduced to a small triangular appendage. 

The peritoneal covering is usually much thickened, and is often fixed 
to the diaphragm, and perhaps to adjacent organs, by close ^idhesions oi 
tougli fibrous bands. There may be evidence also of the extension of this 
chronic infiammatory process over the whole or a large part of the peri- 
toneum, which may be found whitened, thickened, and opaque. 

Whether the liver lie of normal size, or small, or enlarged, both the 
natural and the cut surfaces of the organ in this form of cirrhosis are either 
covered with minute granulations, or studded with nodules varying in size 
from a pin’s head to a pea. The cut surface especially presents the 
appearance of rounded islets of yellow or yellowish-brown hepatic sub- 
stance surrounded by gray or grayish-red bands of fibrous tissue, both of 
which elements can be easily recognised with the naked eye. The sub- 
stance of the organ is always exceedingly tough and hard, and the 
im^uration is greater than in any other form of cirrhosis. 

Owing to the compression exorcised upon the portal branches b\^ the 
now fibrous tissue, there is considerable obstruction to the flow of blood 
in the poi’tal vein. In rare cases the stagnation is SKch that thrombosis 
has occurred in Us main trunk and branches. A far more common mani- 
festation of this portal obstruction is the dilatation of some or all of the 
vessels, which form the points of communication between the portal and 
the general venous systems. This compensatory dilatation will be sub- 
sequently describeil. 

Microscopical examination of a liver in an early stage of cirrhosis 
shows clear evidence K)f inflammatory change in the tracts of connective 
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tissue Avhich support the ramitication of the portal vein throughout tin* 
whole organ. These so-called portal canals are seen to be piicked with leuco 
cvtes and connective tissue cells in a state of active proliferation. Here 
and there columns of such fi]>rifying tissue may be seen a<hancing 
l)etween the hepatic lobules : and by the junction of such columns a wide- 
niesliM network of developing fibrous tissue comes into being throughout 
the whole organ. In the late stage in which the examination is commonly 
m^ide, this network is seen to consist of dense Hl)rous tissm^ wliich may 
]>e htill i^chly nucleated in ^larts, but has generally lost the highly cellulai 
character seen at an earlier jieriod. At the same time the main |)oilal 
blanches, which at an early stage are often widely dilated, beeonu* 
narrowed and compressed by the contraction of the new tissue in uluch 
they run. This l\c^^ tissue, however, is by no means anaunio ; for it 
can be shown, by injection from the hepatic artery, that it is iichly 
sup])lied with capillaries in connection with that vessel; and it is probably 
due to this accessory blood-supply that the functions of the liver are 
so little interfered with. In some cases there is an apparent develojmieiit 
of a few new bile-ducts in the strands of the fibrous tissue. The origin 
of these will be considered in connection with the second or unilobular 
\aricty of cirrhosis, in which they form a more freipieiit and conspicuous 
feature. 

The nodules of hepatic tissue, uhich are contained in the nu'shes of 
this fibrous tissue, consist of many lobules compressed together. Hut 
owing to this compression the lobular arrangement is obscurc^d, and it is 
difficult to, say Iioav many lobules each node comprises. Heic* and then‘ 
also a single lolmlc or a single group of pigmented hepatic cells may often 
be seen as an islet in a broad fibrous strand. 

In advanced cirrhosis the liver-cells are nnariably degenerate; they 
are finely granular or filled with coarse pigment granuh‘s, and theii nuclei 
do not readily stain. They are also often filled with large fat globules, 
and this is especially found to be the Ctase w'hen the li\er is of normal oi 
of increased size. 

As regards the interpretation of these morbid changes, it may be 
taken as certiiin that they are produced by the action of alcohol entering 
the liver hy the porUd vein, lint the.se morbid changes are twofold. 
There is both a degeneration of the hei^tic cells and a development of 
new’’ fibrous tissue ; and it is by no means certiiin whether either of t^jicse 
changes is dependent on the other, or whether Ixith changes arc con- 
comitant effects of the alcoholic poison. It has been argued that the 
hyperplasia of *tho' connective tissue is con.sccuti\ e to a primary degenera- 
tion of the hepatic cells and dependent upon it ; that it is such a hyper- 
plasia, in fact, as is known to occur around degenerate and disi/sed 
structures in all parte of the l>ody. And in favour of this view^ that the 
cell-degeneration is the exciting cau.se and not the effect the fibrous 
overgrowth, it is pointed out that, although there is undoiibteclly a high 
degree of lA-essure exerted upon the livcr-cells, yet, inasmuch as the 
development of new vessels from the hepatic artery takes place step by 
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step with the growth of the new fibrous tissue, the blood-supply is still 
ample, and there is not that mechanical aniemia present which would be 
likely to cause such an extreme cellular degeneration. On t^e other 
hand, if specimens of early cirrhosis are examined from cases in which 
death has occurred from some other cause, no doubt can be entertained 
that the interstitial change is essentially an inflammatory one, anef that 
it has its starting-point around the main liranches of the portaUvein at 
a time when the appearance of ilegeneration of the hepatic tissue proper 
is either scanty or absent. ^ 

(Jonse([uently, though it is possible that the cell-degeneration may in 
pai t bo a primary change, and the direct result of the action of alcohol 
upon the cell, and thobgh it is possible that this cell-degcneni/ion mav 
play s<)me part in the production of symptoms, yet it^s rpiite out of pi opor- 
tion to the vast ovwgrowth of fibrous tissue. The balance of evidence 
is strongly in favour of the fibrous overgrowth being a primary 
morbid change, and it is certainly responsible foi* the chief symptoms ol 
the disease. 

St/m/fhins. — It can be leadily understood, fiom what has been said 
as to the morbid piocess in the liver, that the symptoms attc*nding the 
early stage of cirrhosis are usually slight and e<iiii vocal. The more 
severe and distinctive symptoms <lo not a]>pear until the new fibrous 
tissue lias b(*gim to coinjiress the branches of the jiortid vein 

In this early stage the patient is liable to dyspepsia with nausea or 
vomiting, especially in the morning. The appetite fails, being often 
better in tlu^ later than in the earlier half of the day; the tongue becomes 
furred ; there is a sensation of heavine.ss or distension after meals, and 
gaseous eructations are of frequent occurrence. The bowels become 
irregulai’, at one time costi^e, at another time loose , theie is often a 
tendency to Ineinorrhoids ; and ])erhaps slight yellowness of the con- 
junctivje may be noticed from time to time. Such symjitoms may, of 
com-so, be merely tin; direct efi'eet of alcoholic excess upon the stomach 
and intestinal canal ; but their oceurrenoe and persistence in a person 
who has been addicteil to alcohol for .some considerable time arc sutficient 
to suggest the pre.sence of cirrhosis in an early stage. This .suspicion 
would be strongly confirmed if at the siinie time some })«‘il{)able enlarge- 
ment of the liver should be doteeU'd. 

^Vs the morbid process in the liver continues, the obstruction to the 
portal circulation increases in degree. A very definite train of signs and 
symptoms ensues, some of Avhich are the direct result^ of the portal 
obstruction, while others are the consequence of the ♦mpi^irment of the 
hepatic function. It is in this stage that the disease is commonly 
•iccSgnisod for the first time. 

* One of the direct results of the portal obstruction is the appearance 
of ascites. R i.s not invariably present, but it occurs in at least 80 per 
cent. The portal system is not completely isolated, but has communica- 
tion at many i)oints with tha general voinnis s^'stem, and by* the opening 
up of these channels of communication, in the manner that will be 
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(IcMribed, so much relief m;iy bo afrorded to the obstructed portal .system 
that in some few cases little or no ascites may arise. 

The ascitic fluid is clear, straw-coloured, and alkaline, with a specific 
gravityVarying between 1010 and lOlo ; it contains from 0 4 to 'J‘0 per cent 
of jn’oteid, and it either has no power of coiigul.itioii or it de]>osits a very 
light? clot very slowly. If theie be any coexistent peritonitis, as is often the 
case, the iDercent;ige of proteid and the power of sj)oiitaneous coagulation 
aie thereby j)roportionately increased. A tracts of sugar is occasionally 
found in it. The amount of fluid varies gieatly, l)Ut if it be not remo\ed 
Ity paracentesis it m.iy reach the enormous (piantity of four or tive 
gallons. It may accumulate so slowly that many months may elapse, 
after its first recognition, liefore paracentesis become'-, necessary ; or it 
m.iy accumulate so rapidly that as much .is tInrU'-four pints of fluid may 
be removed within fiwi weeks of a previous tajiping by wdiich the. alMiomcn 
had been emptied as far as pos.sible. Tlie rchition between hepatitis, jicri- 
tcjiiitis, and hejiatic cirrhosis in the c.iusation of ascites in th(*se cases is 
not yet fully understood. Dr. Il.'de White (en/c art. “ IV'riliejKititis ’’) 
Is of o])inion that the ascites projiei’ to cirrhosis is .a l.ite evamt for 
which more than one tapping is rarely required ; .and th.at in tin* c.ases of 
aseites which admit of many tippings, the eflusion is due r.ather to 
[lerilonitis. 

Another result of the porbd obstruction is the st.ate of passive hyper- 
anna 111 which the stomach and intestines .iri* maintaim*d , U|)on this 
there follow s a very constant ami persistent ciitan hal condition of tlie 
mucous membrane. Digestion is impel feet, gastric fei mmitation ami 
llatulcnce .are common, .iml there is oft(‘n a marked timdency to n.ausea 
oi \«miiting 111 the moining, which is jirob.ablv attiilmtable to tlie mucus 
aecumulatcd in the stomach dmiug thi^ night. The .action of thii bowels 
IS aNo II regular; the motions are often j>ale and unformeil, and diarrlnea 
is at times profuse and uncontioll.able. 

Further evidence of jiurtal ob.sti uctioii m.iy bo ol»taim;d from the 
iliivct ami indirect results of the opiming up of tin; anastomoses hetween 
the portal and the general venous .system. 

The \ essels by w hich ana.stomosis is ellcctcil become dilatiid .and even 
varicose, and the results are of considcrahlo inipiirtance. There .arc tlirei* 
inqiortant tioints where this effect is prcKluced. 

(i.) The plexus of veins at the cardiac end f)f the stomach comn/^iiii- 
iMtcs w ith a similar plexus in the lower end of the o3.sophagus, the vessels 
of w’hich open into the azygos veins. Consequently in rn.any cases of 
cirihosis there ’is extreme dilatation of the veins in the lower three or 
four inches of the oesophagus ; and longitudinal submucous vessels, up to 
a ([uartcr of an inch in diameter, may be readily demonstrated thercMiy 
means of* injection or inflation with air. 

(ii.) One or more small veins (imrumbilical) cons tan tly't’un from the 
left diA'ision of the portal vein in the round ligament alongside of the 
obliterated umbilical vein to the umbilicus, ^ihcrc they communicate with 
the epigastric system. It is common, as a result of the portal obstruc- 
VOL. IV N 
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tion, to find n hir^e vein rlovelo]>ed here, which often reaches the size of 
ft crow-quill. A much larger size has indeed })een recorded. 


(Hi.) Finally, there is a variable degree of communication between 
the inferior mesenteric ami hiemorrhoidal veins. * 

Other less important communications exist by which some of the 
blood may be diverted. There are the minor accessory portal vehis of 
?^'ip[)oy, which lie in the areolar tissue and peritoneal folds aroiyid the 
liver, and communicate on the on<* hand with the portal system, and on 
the other with the phrenic v(;iiis. In some cases eidarged vqsscL^ are 
visible after death on the under surface of the diaphragm, and this mean?, 
of relief to the portal system may be aided when the liver is firmly adherent 
to the diaphragm. TheVc is, moreover, some slight communication, between 
the veins of the pancreas, duodenum, colon and rectum, and the retro- 
peritoneal veins. ^ 


A ditect con.seqiience of the jjassage of blood from the ported vein, 
by the parumbilical vein, to the epigastric system is the occasional 
appearance of a network of dilated superficial veins around the umbilicus 
More commonly a few largo vessels are seen running from the neighboui- 
hood of the umbilicus downwards to the inguinal rcjgions, upwards to the 
costal margin, and perhaps extern ling to the lower part of the thorax 
Iho sulisidence of ascites is sometimes coincident with the a])pcaranc(* 
of these vessels. In connection with the dilatation of this pai- 
umbilical vein, it may be mentioned that a continuous venous miirmui’ 
may occasionally bo heard with the stethoscojic immediatelv lielow 
the ensiform cartilage. The sinuous line of small distended \ enules, 
winch IS often seen round the lowei ribs along tin* line of attach- 
ment of the (liaphragm, may he ecpially present in health, it has no 


special significance in this connection. The formation of hiemorrhoids, 
again, is a common phenomenon resulting from the communication 
between the engorged portal system and the luemoirhoulal \eins ; but it 
IS too common a malady to be of gieat dhignostic importance. 

Indiiectly relateil to the ])ortal (distraction is the common occurrence 
of luematoniesis, or mchena, or both. It is pos.silde that a general ooziinr 
from the congested capillaries of the stomach may l>e the sourcc of the 
smaller (|uantities of altered blood which are sometimes vomited ; but 
it is probable that the larger luemorrhages are due to ulceration or 
nipt, lire of one of the varicose veins already described as K ing in the 
Avails of the cardiac end of the stomach, and more especially” in the 
lower end of the (esophagus. In the former situation punched-o\it ulcers 
have boon found communicating Avith a A cin, but the*, latter is probably 
by far the most frequent site of profuse hsemorrhiige. The haemorrhage 
nuty be very profuse and may be (juickly fatal, as may be understood from 
the size of these msophageal varices. More than four pints 6f venous 
blood may bb lost in this Avay, and the bleeding may recur at interA als 
ot a day or tAvo until death results. In most cases, hoAveA er, the 
hiematomesis, though fairl^t profuse, is not so alarming; •and, as it is 
usually the first gi-ave symptom, many months or even years may elapse 


formation of 
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^efo^e death occurs. Mclauia lias heen known to result fiom an ulcer in 
’ the bowel, but in most cases the ha?morrlmge either springs from the 
stomachy whence the blood is passed on into the ho^yc], or from the 
rupture of distended capillaries in the infest itial mucous memhrane. 

It will be understood, from the origin of these dilated anastomotic 
veins,* that they form a compensiitory mechanism for the relief of the 
overcluuged portal S3"stem ; and, consc<piently, it may be sui niised that 
wl^cn they are much developed and aie lik(dv t<i gi\e rise to >e\cre 
luemorrh^ge, there is not much tendenev to ascites. Clinie.d evidence 
agrees with this anticijiation, and profuse haunorrhage is act nail v net 
common in cases of consulerable ascites ; on the jither hand, a siuhlen 
hiemorrh^gc has proved fatal in cases where ascites is absent. 

The spleen, which^is nearly al wax's found in the post-moi tern room 
to be enlarged and indurated, and commonlv weighs from 10 to 15 oz., 
ina}' sometimes be felt during life; but in most case.s it is obscured 
bx' the presence of ascites Occasionally it escapes all change, even xvlnm 
the portal obstruction has been severe , and this is ])robably attrilmtable 
to its extensile structure. 

The liver maj' often be felt bcloxv the ribs, and its edge imix' ])roject 
downxvards for one or two inches, so that its hardness, and possibly 
it.>i nodular character, max' be recognised. More commonlv, hoxiexcr, 
iL is masked liy the ascites ; though ex'en then it may often be felt by a 
sudden dipping movement of the hand, which displaces the overlying 
fluid. The recognition of a small liv'er is a matter of greaten* ditlicnity ; 
•Mid gcneiviyy s[)eaking, considering thc‘ fr(*<(U*Mit flatnhuit dist(‘nsion 
of the bowels, not much stress can be laid on a resonant note at the 
light coital margin. Attacks of pain *»ver the Inn, and imne frcf|uentlv 
over the spleen, ma^'occur from time to time; and these aie doui>th‘ss 
to be attributed to attacks of local peritonitis | /vr/c ai t fin “ IN*rih(‘patitis,'’ 
page 118 ]. Tympanito.s is often a tr«jnblesoine sx'rnplom, which ma\^ 
materially add to the gravity of a cas<! by the j)i eduction of collaj>se of 
the basal parts of the lungs. 

.l.aundice is ordinarilx' absent throughout the entire illness; tln*ie 
nothing more than a 3'cllowne.ss of the conjunct i\':e, and a s;illou, 
icteroid complexion. If present it i.s usually slight, and it may Hu})side 
and disiippcar. The urine is often <liininished ^in amount, and 
jirescnts abiiiulance of urates and sometimes bile pigment. If albun«n 
be present, it is generally due to coincident disease of the kidmys. kv'cn 
at an early jieri^d the feet and shins may becimie slightly o'dematoiis, 
but the nedema is niH marked unlcs.s the ascites be so considerable as to 
aid in its production by pressure on the inferior vena cava. (Edema of 
the abdominal wall may also be noticed occasionally, and is presumabJy 
due to that disturbance of the venous circulation in it which has been 
already described. Often in a late sUige there may be effusion of fluid 
into one or both pleune ; this may be of simple ongin, but often it iff 
found to be drfe to a tuberculous pleurisy. As a rule there is no fever 
in this form of cirrhosis ; but if a patient be under continual observation 




for a long period, wc may often observe an occasional rise of two or three 
degrees for a few successive evenings. 

The distended capillaries on the cheeks, the so-called “venous 
stiginatfi,’’ which are attributable to alcoholic excess, are commonly 
visible in cirihosis at a very early period. By the time that ascites has 
nvisen the face has usually altered and has begun to assume a ^ery 
characteristic appearance. It is thin and wasted, and the nialitr bones 
arc prominent; the eyes arc somewhat sunken; the conjuncti\ie are 
yellowish, and the complexion is sallow and unhealthy. The f^roccss of 
digestion is impaired, and absorption of nutritive material from the 
intestinal can:d is diminished, so that there is a progressive loss of bodily 
strength with emaciation. The trunk and c.xtremitics arc ill Rourished, 
and at a late stage the attcnuatcfl frame offers a T^iarked contrast to the 


swollen abdomen. 


As the illness wears on, with progressive emaciation and increasing 
feebleness of voluntary and ciirdiac muscle, the patient is apt to show 
signs of poisoning, which are probably attributable to the increasing 
intcrfcrencii with the function of the liver, lie becomes liable to epi- 
staxis, to bleeding from the gums, and to pur])uric eiuptions on the trunk 
and extremities. Umiontrollable diairluea is also a coTumon e\cnt, as in 


unemia. Digestion is at a standstill, and he may thus sink from sheei 
asthenia, or may be hurried off by pulmonary inflammation. Often 
for some time before the end his mind may wander at night, perhaps 
also in the daytime. Occasionally a noisy delirium sets in ; but more 
commonly the end is marked by ajiathy and increasing fi^eblencss of 
body an<l mind, passing into drowsiness, coma, and dcsith. 

Coin (tad pKujwms — Owing to the obscurity of the early stages 
of the disease no accurate estimate of its total dur.ition can be given. It 
is without doubt an extremely fatal disease, but evidence has bt'cn 
recently adduced to show that it is not st> uniformly fatal as was formerly 
supposed ; and many instances of recovery an^ alleged. The character 
of these alleged cures must be closely scrutiiiisi'd. As regarils some 
of them, it may be said that doubt attaches to the nature of the disease . 
in some the affection was probably of syjdiilitic origin, and the ascites 
on which the diagnosis of alcoholic cirrht>si> was mainly baseil had .sub- 
sided on the absoi*^ion of the gummatous tissue in the In er. 

% At the same time it may be admitted that some patients suffering 
from undoubted alcoholic cirrhosis do lose their ascites, and do recover 


and preserve a fair measure of health for a considerable luimber of year'^. 
In one recorded case, where the diagnosis was conffrmed by the siiper- 
vgntion on sejiarate occasions of mental symptoms and of peripheral 
neuritis, both clearly of alcoholic origin, the patient was in goml Ijealth after 
repeated tiy)pings, the first of which was performed some six years liefore 
(Bristowo). In another instance the patient wjus in good health after 
fburteen tappings, the fii*st of which was more than three years before 
(Bristowo). A striking example is afforded by the case of a patient who 
recently died with contracted granular kidneys and pericarditis in St. 
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. I’homas’s Hospital. Twelve years before he luul been a patient in the 
j^ame place under the care of Murchison, suttering from alcoholic cirrhosis 
and as^tes. From that date the patient, who had iweviously drunk 
freely, became a teetotaller, and during these t^\'el\'e years he had been in 
fair ];iealth. At the post-mortem examination the li\er was found to 
1)9 oz.y its capsule was much thickened and adherent to the dia- 
phragnf, the cut surface was that of a hobnailed liver, and tJie micioscope 
iiwealed the usual ai)pearances of a multilobular cirrhosis. Further 
eMdeiicr* on this point is jierhaps afVouled by the fact that cirrhosis of 
the liver is sometimes found unexpectedly in autopsies on patients who 
have died from some othei- cause. 

It is®clear, then, that in some* few cases he.dth may be lestorc'd aftei' 
tile appearance of sjyuiitoms of an alcohtflic cirrhosis; but Me must 
nc\ ertheless believe that a positive cure is impossible. So f.ir as pr<‘senl 
knowledge ^ocs, the new fibrous tissue de\ eloped in thc‘ li\t‘r must piMsist. 
in spile of all dings and diets. The disease, howmer, may uunain 
slationaiy, and if it l>e recognised at a \(*rv early stage, and alcohol lr«)m 
that moment b(* eschcM iHl, tin'. li\ er may undergo no furthei- increasi' or con- 
tiaction. 'rile essential conditions of rccovei y in any degii‘(' are that the 
functions of the livi'r should be ])eifornn‘d in a manner adecpiate to the 
iiiriinti'naiice of health, and that the portal liloocJ should have fi ce means of 
exit into the general circulation, (liven tlu'se two conditions, it is jirobable 
tlnit .1 f.iir (l(‘gree of luMlth maybe maintaiin*d indefiniti'ly, |)roNnle(l that 
no intereui rent dis(‘ase, such as tnlu'rculosis oi* lenal disease, step in. Hut. 
oM’iiig to tke tendency of this inuv fibrous tissue, to a steady and dcstruc 
ti\e contraction, long after the poisonous cause, of its development has 
ceased to act, the conditions ncces.sary foi* the lestoiation of health must 
be very larely attained. 

(If) The unllobular form. — Mni/ad nnnltnmf. — 1’his foi-m of cinhosis, 
which, though ecpially due to alcohol, is far less common than tlui other, 
is a very distinct diseasi*, and presents many jionits of marked contrast 
with the ])receding kind. 

The liver is increasiMl in size ; as a lule it reaches a size and weight 
far beyond anything met with in the multilobular form. A vv(*ight of 
five to seven pounds i^ commf)n ; over ti*n pounds has been met with. 
The right lobe may measuie thirteen inches in an aUtcro-jiostm lor direc- 
tion, and niriy be more than si.x inches in thickness. During life its 
is commonly found to extend at least to the level of the umbilicus ; it 
may descend much lower, and it often also stretclu's across tln^ abdfimen 
into the left hyjKichonfIriac region. 

The natural surface is smocjth, and herein is a great contrast vvuth the 
preceding form. The capsule is often somewhat tliickened, but tlier? is' 
seldom the degree of thickening, or of perih|||totitis, met with in the ‘ 
multiloVmlar form. Its normal shape and its^ shaqi anterioi* eilge are 
commonly retained, and there is no appearance of any tendency to c«n- 
tniction. Tnc cut surface is also smooth. R may l>c of a mottled brown 
and white colour, due to the presence of a network of fibrous tissue 
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throughout the organ which encloses the indmdual lobules of hepatic 
tissue In many cases, however, where, as usually happens, jaundice has 
been ‘present, the whole surface is of a yellowish or olive green 
colour In consistence it is tough and hard, but it does not present the 
leathery hardness that is met with in the multilobular form previously 

described. . 

Microscopically a new development of fibrous tissue is seen t^nrough- 
out the organ ; and this, with considerable uniformity, surrounds the 
individual lobules. It is for the most part, therefore, “ uniloltalar ” in 
distribution. Further, in many cases it may be seen to invade the lobules 
to some extent from tjie periphery, separating peripheral cells from each 
other and from the lobule, so that they come to lie stranded in’ the new 
tissue It is richly or poorly nucleated according to its age and the 


activity of its development. 

In nearly all cases a remarkable plexus of bile-ducts is seen embedded 
in the new tissue. In the neighbourhood of the portal vein, that is, in 
the centre of the triangular interlobular space where in health may be 
seen one or two small bile-ducts in transverse section, there arc now seen 
one or more large irregularly-shaped spaces lined with columnar epi- 
thelium. Nearer the margin of the lobule, and more especially in the 
new fibrous tissue occupying the interlolnilar fissures, lie a series of 
smaller ducts which tend to be arranged around and parallel with the 
edge of the lobule ; and of these ducts the lumen is much smaller and the 
epithelium lower and more cubical. From this system short lengths of 
duct commonly arise which come oil at right angles, pi^ss straight 
to the edge of the loliules, and apparently become continuous with 
columns of hepatic cells. These short ducts may have a well-formed 
cubical epithelium, but the lining cells usually show a tendency to become 
oval and to lie in the axis of the duct ; moreovei’, the luTiicn of the duct 
is usually packed with detached cells, of a similar character, in a state 
of active proliferation. That all these epithelium-lined canals arc in fact 
1)ile-ducts — not mere doulile rows of hepatic cells stranded in the new 
tissue — is shown by the fact that they can be readily injected fi'orn the 
hepatic duct, and they often (especially the smaller ones) show masses of 
inspissated bile in their interior. 

The mode of origin of these new bile-ducts is somewhat obscure, and 
the'v matter has not been rendered clearer by its association with the prob- 
lematic “ biliary ” form of cirrhosis. It is possible, though not likely, 
that they are a wholly new formation. Such a process ivould have no 
parallel in disease of any other organ. It has been maintained, again, that 
the^e ducts represent, and indeed are columns of liver-cells derived from 
the peripheral part of the lobule which is invaded by the new fibrous 
tissue ; that ^their epith^i^m consists, in fact, of liver-cells degraded and 
converted into duct-cells. This view receives some support from the 
artangement of the ducts, especially of the short ducts which run up to 
the margin of the lobule, whbre their cells become merged in those of the 
hepatic columns. On the other hand, if this were the true explanation, 




we should expect that a transitional stage would be met with, in which 
the process of conversion of the highly-organised liver-cell into the lowly 
duct-celi would be seen. But this is not the case. At the junction of 
lobule and duct there are liver-cells and duct-cells, but there are no cells 
in jyocess of change from one form to the other. The explanation 
suggested by Cornil is perhaps the most satisfactory ; his hypothesis 
may bft briefly stated in these terms : — Where the liver tissue wastes 
from any cause, and the lobule thus grows smaller and its margin recedes, 
the bilitry canaliculi, which ip health lie inside the lobule, between 
adjacent rows of hepatic cells, are laid bare to view. In health these 
canaliculi are minute tubes formed only by a baseipent membrane ; and if 
is to 1)0 ^m^poscd that, as they are left bare b^ the recession of the margin 
of the lobule, the cpiAelium of the extralobular bile-ducts multiplies and 
grows up into them, and tends to aflbrd them a regular epithelial liniVig. 
In this way many facts are explained. In the first place, the usual 
arrangement and pattern of these ducts, whiich have been described above, 
become intelligible ; secondly, these ducts, though far more common in 
this form of cirrhosis, occur under other conditions: they are not un- 
common here and there in the multilobular form ; they are common in the 
periphery of sy|)hilitic scars ; they may be seen around tubercles in the 
liver, and even in the lymphoid masses associated with leucocythjemia. 
The condition common to all these affections appears to be the destruction 
of the margins of lobules by the pressure of some kind of new formation. 
And it is clear that the development of these ducts has no relation to a 
previous biiiary obstruction, as was formerly supposed ; for they may be 
present in abundance in cases where there has been no suspicion of 
jaundice at any time. Finally, from th^brilliancy of their staining 
capacity, we may conclude that the cells Iming these ducts are in active 
life and growth, and in this I’espect they stand in marked contrast with 
the degenerate liver- cells into which they seem to merge. These epi- 
thelial cells are usually in a state of active multiplication, and, by their 
numbers, they may even occlude the lumen of the smaller ducts. 

In conclusion, it may be sbited that the difl'erence between the multi- 
lobular and the unilobular form of cirrhosis appears to depend on the part 
of the portal system upon which the injurious influence of the alcohol 
first makes itself felt. In the former the morbid change may be 
clearly seen to arise around the main portal veins which lie in th^ tri- 
angular interlobular spaces or portal canals. In the latter there 
is evidence t^ show that the brunt of the damage falls I’ather on 
the small portal tranches which approach each lobule from all ]>oints 
of its periphery ; consequently the resulting new fibrous tissue is 
developed around each lobule, and by its encroachment upon the edg(T of^ 
the lol)ule an appearance of newly-developed bi]|jKducts may l)e produced. • 
Finally, in view of the ])acking of the smaller of these new ducts with 
epithelial cejls, it is possible to suppose that the common occurrer^e 
of jaundice in this form of cirrhosis is di?e to their occlusion by this 
means. 
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The problem of biliary cirrhosis. — It has been niairitained that . 
the appearances above described — nainciy, the unilobular development uf 
a fibrous network which has numerous bile-ducts embedded in it — •should, 
in some cases at any rate, lie explained on the hypothesis that the [)rimary 
disease lies in the bile-ducts, and that, as a coiise(|Ucnce of this di^ase, 
the fibrous tissue is sccondardy doveloj)ed .around them. In other words, 
a form of cirrhosis has been dcsciibed, niairdy by French obserTers, as 
“hy[)ertrophic ciirhosis with chionic jaundice,’^ oi‘ more shortly, as “biliafv 
cirrhosis” as opposed to a “ poi tal ciirhosis.” Theie is coiisiderab^^ doubt, 
at any rate in this country, whether there be any ground for believing in 
the existence of a foim.of ciirhosis liaMiig a “bile-duct origin ” as distinct 
from a “portal vein origin”; and, if an opinion is to be formec?’, a briet 
summary of the facts is necessary. c 

' Laennec's cirrhosis, the alcoholic multilobular foi ni here described, 
was Avell understood early in this century, and no other form was then 
recognised. So firm A\as the belief in the truth of JJichat’s j)ositive state- 
ment, “e(‘t <'tat (cirrhosc) 11c se complicjin^ jamais dii volume extra- 
ordinaire ilu foie, all contraire il ilimmue,” that if a cirrhosed livm wei(\ 
found incr(*a.S( 3 (l in size; it was su[)pos(‘d to l)e but an early stage ot 
the small hobnailed liver. In lcS .“)9 Charcot and Luys jiointcd out 
that in some, cases of cirrhosis, u here tlu* liver is largo, the new fibrous 
tissue penetrates into the lobul(‘s and becomes “ inti.dolmlar ” ; and this 
communication heralded the recognition ot a form of cirrhosis distinct 
from the small gianul.ir form of liaennec. In IS 7 t Ilayeni ])ublishcd 
two eases of eirrimsis ^Mth enlargemmit, in which the individvial lobules 
were simil.ii'ly invaded liy the new tissue, and in the same year Coinil 
described the ajipearanee of new bile-ducts hing in the fibrous ti.sMie. A 
year later llanot published a thesis Avhich established the existence of a 
form of cirrhosis, with permanent enlargement of the livm*, which difiers 
widely in its clinical and pathological features from the f.ir more com- 
mon small-sized form which, up to a few years before, had alone beeil 
accepted. 

This form was described by llanot as being characterised bj" a great 
enlargement of the liver, constant at all periods of the illness, by its 
smooth surface, and by the absence of e^idenco of contraction of the new 
fibrous tissue. He distinguished it, microscopic.dly, )»y the unilobulai 
aiidmome times intralobular arrangement of tlie now tissue, and by the 
^ appearance in it of a plexus of small bile-ducts. He described its clinical 
features as a permanent jaundice without ascites, and withorit any evidenci* 
of portal obstruction, and a f.ital progress due to the si^vent}' of the jaundice 
In the cases ^^hic]l had come umlcr his obsor\ation he was unable to 
‘trace any one definite exciting cau.se. Some patients had resided in 
Algeria and had conti acted intermittent fever. Other eases occurred in 
hard drinkers, but in others, again, 110 history of alcoholic excess could he 
elicited. No evidence was olitainod of any connection with syphili.s. 
While allowing that resideiieo in a hot climate, malaria, and alcohol 
might play a part in the eau.sation, he was inclined to attribute the dis- 
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eiisc to the spreading of aii inflanimatory process fiom the sinidler hilc- 
ducts, which he believed to bo in a catarrhal state of unknown origin. 

ChcV'cot confirmed this clinical account and this >iew of a “biliary" 
origin. He was infiucnced by the identity between the anatomical 
aiipe^rance of this unilobular form of ciirhosis and that of the experi- 
mental form, which has alreatly been mentioned as the result of tlie 
ligatui-ft of the common bile-duct in some loAver animals. His train of 
retisoning led him to the conclusion that in the cxpernnental form the 
cirrhotic process started around the small bile-ducts, and was due to the 
catarrh excited in them by the .stagnation of the liile ; .ind he ap[)lied 
this conclusion to ex|)lain this form of cirihosis in^man. 

The*e\ idcnce on which this theory of a biliaiy origin of these eases 
was based has failed,i#n further investigation. It is known now that tin* 
results of cx]ierini(*ntal ligature of the common bih'-duet cannot be 
applied to man, and tliat litlh* or no cirrhosis ('V(‘r billows prolonged 
obstructive jaundice. The appearanci* of ne^v bih*-ducts, on A\hich so 
much stress was laid, is now known to be a phenomenon of coininon occur- 
i(*nce in many forms of Iner disease which aie unatt(‘nde(l bv jaundice*. 
Anel the microscopical e\idenco of tin* catan-hal condition of lh(‘S(* ducts, 
on which the theory w'as partly based, is (*\ceedingly doubtful 

The account of tlui morbid anatomy and of tin* clinical f(‘aluies, as 
given by Hanot and Charcot, is in the main identical wuth that ot tin* 
unilobular form of alcoholic cirrhosis ali(*ady (Ii*tail(*<I. In nearly all (if 
not in all) such cases occui-ring in this country tln*i(* is a history of hard 
drinking. • Oslei’ in Aiin'iica, states that all tin* instanc(*s In^ has nu't with 
have been in hard drinkers. And tin* und(*t(*i‘m]ned point at issue* is 
w hether any cases of unilobular cn rhosis ow n anv cause* other than alcohol, 
or possibly malaria ; and whetlu*!* any of them can be reb*ired w ith jirob- 
ability to a primary morbid change; in the* bile elue*ts. 

Sffmptums, — The clinical featuies of this form of cirihosis are; very 
difierent from thexse of the multileibulai- feiim (</) alre*ady ele‘scribe*el (p. J 73), 
anel this difre*rence ele])enels jiartly U])ein the* anatemiical ai rangeme*nl of 
the ne\v fibrous tissue It may Ik* saiel ge*ne*iall>' that in this fe)rm 
there is a great tenelency to severe jaiineliee and little eir im e;vidence 
of peirtal obstructiem. 

It is probable; that the elisease*, may be w'e;ll aelvanceel befejie tin; 
patient comes uneler neitice. Semic siidelen elisorelei' usually brings ■ffum 
under examination, anel the liver is then femiiel mue h e*!darge;ej. 'I'he early 
symptoms elo wot amount to menc than some; ge*iie*ral failure of he;alth, 
loss of appetite, slight wexikness, anel pe*ihaps a seiisatiem of weight in 
the right hype>choridrium. Sometimes the; patient has vaguely nejticeel 
that his, abdomen is growing larger Of the* eluratiejii of this early* 
period we have no cerUiin kiiowdcdge ; but it is jireibable tlyit a year or* 
more may elapse before sue-h patie?nts cejiiie under eJbher^ation 

In many^ cases it is the onset of jaundice which caiLses alarm ; and'in 
mo.st instances jaundice is present, .sooiie*r of later. It may, how^ever, be 
entirely absent, but patients in w’hom this has l>ccn noteel have usually 
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died at ail early period of the disease. The jaundice is commonly intense, 
but there is some doubt whether bile is ever entirely absent from the 
stools, Wlien once esUiblishefl it commonly persists till death. « 

Ascites is cither entirely absent or so slight as not to need inter- 
ference ; and there is no direct or indirect sign of portal obstructhjri in 
tlie form of dilated veins or hiernatemcsis. 

The spleen is either normal or but slightly enlarged. The large, hard, 
smooth liver is readily recognised, as it occupies a large part of the 
abdomen, and often produces a visible enlargement of it and als(l> of the 
hiwer thoracic i-egion on the light side; its edge is to be felt at least on 
a level with the umbiliepis, and it may extend into the right iliac fossa. 

An important feature of this disease is the occurrence of fever? Theie 
is ofti'n an evening rise of temp<;rature, and this ^^ciirs far more com- 
monly than in the multiloliular form. In many cases, hoAvever, the fever 
IS high: it may lange from 102' to 10t°'for considerable periods, 
espcicially towards the termination of the illness, and it may also assume 
a hectic course snggesti\(‘ of hc])atic abscess or pylephlebitis. 

The urine is said commonly to show^ diminution of urea; certainly 
this is not always the* case. Lencin and tyrosin h.L\c occnsioimlJv been 
found III It. IhiurlKvn is common and towards the end may be uncon- 
trol!abl(', resembling that unit w ith in chronic urannia. The facial asjiect 
of the patient has something of the appearance seen in the multilobular 
lorm ; and in long-standing cases there is progressive emaciation and in- 
creasing teebleness. Th(‘ ending is oftim sudden and acute : the tempera- 
ture rises, the tongiui becomes dry, the pulse rapid, petechia' niav 
appi'ar on the skin, the condition during the la><t few' days of life has a 
close resemblance to that observed in acute yellow' atrophv of the liver, 
and the ])atient di(*s comatose. 

Mi(^ duration of life after the first recognition of tlii' malady is very 
>ariablo. In many instances the patient dies within the tirst year; blit 
cases hav'c been recorded w’here lib* had been prolonged for five and even 
seven years 

Complieations of alcoholic cirrhosis. — Other allections due to 
alcoholic e.vcess, such as delirium tremen.s, chronic alcoholic insanity, or a 
peripheral neuritis, may coexist wdth cirrhosis of the liver. 

Slight albuminuria is of common occurrence, being sometimes attribnt- 
abk^o the iwe.ssiire of ascitic fluid on the renal veins. A chronic intcr- 
, stitial nc])hiitis is found in about 1») per cent of patients dving from 
cirrhosis ; a chronic tuhal iu*[)hritis in a much smaller projvirtion. 

Ihroiubosis of the ]H>rtal vein i.s a rare conijdication which adds 
materially to the rapidity of accumulation of ascitic fluid and to the 
"gravity of the illness. 

^ An important complication, which is probably an indirect result of 
the iilcoholic e.xcoss ami the attendant los.s of resisting [WAver, is the super- 
vention of tuberculous infection. Occiisionally a definite tuberculous 
phthisis arises, recognisable Mluring life. {Sometimes old caseous foci, 
cavities, or scarring are found at the apex of a lung at the autopsy. But 
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the tubercle is more commonly of the gray militiry form, atlbcting llie 
peritoneum, or the pleura, or both membranes. In not a few cases an 
abiind.'Viit crop of gray tu])ercle is found on tlie peritoneum and on the 
surface of the liver; and a pleuritic efliision occurring on oiio side, especi- 
allyjf the Huid on witlidrawal is found to be blood-tinged, is always 
strongly suggestive of a tuberculous origin. 


• B. Malarial CIRIMIosts. — Tlie connection lietween cirrhosis of the 
hver anil malaria is generally admitted ; but, looking at the frequency of 
occniTence of the ^’arious forms of inaLiiia in difVerent countries, ,i cirrhosis 
ot this origin Ccannot be said to be common. In^this count 13% although 
the victims of chronic malarial cachevia are fairly nnmerons, .1 puie 
malarial cirrhosis is ^ierv rarely met with. * 'riie evidcmcc (hnaved from 
countries where malaria is endemic is seldom precise as to the anatomu'al 
det.iils of the hej)atic change. And, furtlnn*, it must b(» rem(‘mb(M(‘d that 
III many reputed cases of inal.in.il origin, dm* to rcsi<lenc(‘ in hot climates, 
tlie histoiy of the patient cannot be cleau'd from tin* siispicKui <)f alcoholn; 
c\c(‘ss ; it is not improbable, thciefoie, that ('mmi in such ciiscs .di-ohol 
docs often pl/iy an inijinrlant p.ii*t in ojignmtmg the, dise.asi*. 

'riiere is e\ idorice, however, to show that a cn rliosis in.ay siijiervcno 
tiiion that condition of the bv(‘r which is commonly <h‘scrib(‘(l as clnonic 
engorgement. Hyi H'ljemia of the Inei is a gmieral and impoibint 
feature of malari.al fever Kepe.ated .ittacks of such f(‘V(*r, w hile, h'ading, 
on the one hand, to .1 gi'iici.il maliintntion 01 malai ial each(*\i;i, tend also 
to produce^a st.iti* of chionie congestion of the ii\(*j’, or, to Use (In* term 
employed by KeNth and Kienct, of “ lypcH'nne jildegmasifpn*. ” Jn this 
condition the b\cr is enl.irg<‘d, it corniiionl}’^ extends downwaids to the 
le\el of the umbilicus, and is found to Avcigh four or five pounds. It is 
nf firm consistence, daik red in eoloni, and bleeds fiei'ly on section. 'Idio 
natural and cut surfaces are smooth. Micros< opieally such a livci' shows 
An intense and gencial hyperaaiiM, to which probably the increase in 
size IS largely due, and in the coiineetiM* tissue which suppoits the 
portal xeins an increase in the nuinlMa <if nuclei is to be observ'd 

This stjigc, which is of connnoii occ ni rente, is Avell within tin* limits 
of recovery. Tn a small proptation f)f instances, lioweser, it is the ftire- 
lunner of a definite eurhosis. Of the cirihosis thus induced l)oth the 
nmltilobnl.ar and the unilobnlar kiiitl aie rnct with K.ach ft>im, more»-/^er, 
is attended by the same train ot sympttims in the malarial as in the 
alcoholic disca-K;, and no special descii|)tion is needed. 

On the one hand, the p:itient may present all the s\ iiiptoms tif the 
common form of alcoholic cirrhosis, and the liver may turn out 
to be of the small hobnailcfl \aricty. Tt i^i in such cases more ' 
particularly that the jxissibility of alcohol as an impoiLint adrlitional * 
factor cannot be c\cludcd altogether. On the other hand, maii}^ eases of 
the unilobuhjr kind ha\e been recorded which are of much purer malaiial 
origin. The liver rcmtiins enlarged; it is ^rm and resistant; there is 
little tendency to contraction of the delicate fibrous network w'hich may 
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be seen to infiltrate it, and ascites is accordingly absent or slight. ’ 
Considerable enhirgement of the spleen is nearly a constant coincidence. 
Jaundice is comparatively uncommon, but it may appear and may, assume 
great severity. Finally, in these cases there is a tendency to Jardaccoiis 
degeneration of the liver which has no parallel in the correspov^ding 
alcoholic affection. 

C. SYPlLlLmc criiltirosis. — Of all the alxlominal viscera the liver 
is most liable to syphilitic affcjction.s The gumma and its teMiltiiig 
cicjitricial tissue ai e met with both in acquiied and in liereditary syphilis , 
but in the ]i(;reditary form of the disease there occurs also a ])cculiai 
form of cirr hosis, wliieli is prol)ably not develcjped under any other con- 
ditions, and which requires separate description. Ife-js extremel}' doubtful 
wh(jth(!r syphdis is ever i(‘.sponsibh5 for either of the two anatomical 
varietit‘s of (uirhosis already descnlred. Syphilitic changes are :i> a rule 
(piite distinctive and easily recognisable. 

Miahtfl iinaUniitf . — The startmg-])oint of the fibroid change associated 
with ac(piired syphilis is un<loubt(‘dly tln^ development of tlu*. gumma, 
though gummata do not in all cases h ‘ad toanything worthy of the name of 
cirrhosis. Tin; gumma may occur singly, but commonly theie are many ; and 
a score or mon^, varying in size fiom a jrea to a Tangeiim; oiange, may 
be found scattered throughout the length and breadth of the organ. The,\ 
may occur in any jiart rrt the liv(‘r, superficial or deep, but there is a ch'ai 
tendency to tlnur development at the junction of right and left lobes, 
beneath the suspensory ligament and in the neighbourliood of itii I'hev are 
often recognisable during life in this situation, and they are also often 
found une\p(!(;tedly in the post-mortem room. AVhen seen in this way 
they are usually dead-white or gi.iyish white in colour, according to the 
degree of casivition ; they are roughly spherical, and often fused together 
into large lobul.it ed masse.s. Microscopically the cential part shows 
nothing but caseous material, and it is rare to find much trace of the 
original cellular struct un; of the gumma. Around llu' central c,'iseou> 
area there is a zoin^ of new cicatricial tissue which has a degiee of ccllii- 
larity varying with its age, and from this zone short fibrous bands may 
be seen to radiate for a short distance into the liver ti.ssue. In this stage 
the gumma is of no great clinical iiiqiortance, and, as a rule, gr.ive results 
do ^ot ensue unless certain subsequent changes set in. 

'File natural end of the gumma is caseation wnth complete or incomplete 
absorption, and replacement by Hbrous scar tissue. And it can l>e under- 
stood th.it the tin.d result upon the liver will vary gre.itly according to 
the position, extent, and number of the gummata which umlergo this 
^chaVge. Twa) extremes must be considered, between w’hich all grades of 
^ severity may be met with. In the mildest degree of the aiVection, wdicn 
the gummata' have been small and superficial, a few scars puckeiing the 
siu’face of the liver, and perhaps a little thickening of the peritoneum 
around, may be the only maiSvs of this occurrence. E;ich scar, on vertical 
section, will show a w^edge-shaped area of cicatricial tissue extending into 
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the liver substance for a depth of one-third or half an inch, and perhaps 
also microscopical examination will reveiil in it .1 small central speck of 
niiabsorbed caseous material. As I have already stated, well-formed bile- 
dnets are often seen in such scars. In the opposite extreme, ifi Avhieh 
the affection is far more grave, the li\er is grossly deformed. In these 
e.isos there have been numerous gumm.ita scatteied throughout the Avhole 
nr a lavgc part of the organ — some separate, some fusetl into large masses, 
'.Vine superfici.ll, some deep. And it re.snlts from tlieir in\ .n i.ible. ending in 
case.iti<;^i and cicatrisation that the whole (»r a huge ])art of the organ is 
seamed and tr.avcrsed in .all directions by broad fii>roiis bands, which on 
section .arc seen to scj)ar.it(' large irregular masses of liver tissue. Accord- 
ing to the stage at which the process has arrived, Miese ])ands may or may 
not still enclose caseous foci visible with tluMiaked eye. In consecpiencc 
of their contraction the surface of the liver m.iy be scarred .and furrowt'd, 
nr It in.ay come to present rounded eminences separated by d(*ep depres- 
sions , or it may become Largely lobulated, so that its apjiearance h;is beem 
compared to that of the kidneys of young animals. Sometimes the 
depressions on the surface are so ileepaml close th.it the interMming and 
[irotruding ])ortions of li\er tissue bei omi‘ almost ]iolypoid.al in form, 
'fliere is also commonly, but not invari.ibly, som(‘ degree? t>f general intlam- 
matory thickening of the peritoneal covei ing of the liver, which may be 
hrmly adherent to the dia])hr.agm and surrounding structures. 

Hefore this son ere degree has been reached then' has Ix'cn, undoubtedly, 
considerable destruction of li\er tissue by llii* compression of tliesi? (jon- 
tracting fdnous bands. Hut, with the exception of the loc.il atrophy thus 
pioduced, the bulk of tin? tissue of tin* oigan shows no ch.angii ; the 
\essels aie fi ee, and the connective tissue of the poital canals is unaltered, 
ddiere is a tendency, however, to the super\ (‘iition of l.ardaceous degenera- 
tion , and cases havi; been met with an here l»oth alcoholic excess and 
"yiihdis have been in operation, .so tli.at gnmmat.a and this localised 
tiliroid th.inge have been found in coexistence with a genuine granular 
cirrhosis. 

Such gummata, with scarring and lobulation of the liver already 
desciibed, arc also met Avith, though rarely, as a result of hereditary 
syphilis, and nceil no further description. 

Another form of di.se.isc, distinctly due to hereditary syphilis, is a 
diffuse interstitial heixititis, often found in still-born chilclren, somel^mes 
in children Avho have survived their birth foi Aveeks or months ; rarely in 
children beyojid this period. The liver is uniformly enlarged, heavy, and * 
hard, smooth on ihe n.atur.il and on the cut siirf.acc, exsanguine, and pale 
or reddish gray in colour. Its lobular structure is inrlistinct ; U) the 
naked ej^e it may shoAV no rc.scmblance to liver tissue. It may be'^nis* 
t.aken for a l.ardaceous liver. It is found microscopically th.at some st;igc» 
of an interstitial hepatitis is in progress. The Avholc orga'A from end to 
end is packed Avith formative cells and developing or fully-developed 
fibrous tissde, Avhich affects not only the fortal canals, but invfwles the 
individual lobules, not only separating the columns of hepatic cells from 
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each other, hut even separating the individual cells from their iieighhoins 

So that in an advanced example there will l>e seen single liver-cells or 
groups of cells, stdl recognisable as such, scattered about in a matrix of 
developing or fully-formed fibrous tissue ; and no trace of the nornial 
lobular airangement may remain. Ivarely miliary giimmata are also found 
to 1)0 present, and sometimes a laidaceous cliaiige may be displayed I)}" 
suitalde staining methods. 

iif/ntjf/fun.s of tlie interstitial hejiatitis due to hereditary syiihiljs 
are not clearly known, and the condition is scarcely recognisable during 
life. Jhit the liver may be recognised as enlarg(*d ; and jaundice and 
some degree <jf ascites have been observed. 

On the other hand, 'die n'cognition of gummata in the liver, ^vhcthci 
in children or in adults, is of the greatest importance. The liver is often 
slightly enlarged, cither as a whole or more pai ticularly that part of it which 
presents in the epigastiium. In many cases the jwojection of one or several 
gummata may be felt in this legion upon the surface ; and occasionally one 
large gumma as lai gc; as a Tangerine orange may be palpable. Sometimes 
no symptoms whatever ai e jnodiiced, and the hepatic condition is discovered 
accidentally. Theie m.iy, how'e\er, lie a s(*nsation of w'cight in the right 
hypochondrium, or even some degree of pain, piesumably due to implica- 
tion of the jieritoncal covering, and it may l)e some such sensation which 
first brings the patient under observation ITnless the poitiil vein or one 
of its huge branches be interfered w'lth by the de\ elopmeiit of gummatous 
tissue aiound it, the general health, as a rule, is Init little distuibc<l. A 
\ei‘y important though rare phenonuMion is the occurrence of fcvei’. In 
one recoi’ded cas(i of a boy, wdio presented traces of old interstitial 
keratitis, the appeaiance of a huge apparently solitJiry gumma in tlic 
liver was accompanied by a daily rise of temperature to 10:3 or 103 , 
in hectic fashion, for a piuiod of many wrecks The fever subsided and 
disappeared within a day or two of the commenceiin'nt of treatment by 
jiotassium iodide (Hristowe). A trace cd such fcAcr has been known t«) 
occur in connection wdth liepatie gumiii<i in the adult. 

As the fil)roid chaugt* sets in and the gumma gi\es place to cicatricial 
tissue, any further de^elopment of .symptoms will depend entirely on the 
position and extent of the change. I'lie poital \ ein, or some of its large 
branches within tln^ li\er, may chance to be in tlie grasp of the contract- 
ing )rous tissue. There ensues, then, all the train of phenomena which 
have already been ilescribed as marking portal obstruction : ascites, 
hicmatemosis, the external appearance of dilated >eins, and giave inter- 
ference with the digesti^e functions of stomach and intestine. By similar 
interference wdth the main hepatic bile-ducts jaundice may be produced, 
JjutKb is a far less common occurrence than ascites. It follows that the 
alcoholic and the syphilitic forms of the ilisease may be indistinguishable 
by their symptoms alone. Gummata, how’e^er, may bo detinitely felt in 
thq. epigastrium ; or there may be a history of syphilis and no history of 
alcoholic excess. And in young subjects all evidence of hereditary 
syphilis must bo sought for, in skin, teeth, eyes and bones. 
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Treatment , — A rational ^^lan of treatment will be founded, in the 
j)lace, on a knowledge of the cause of the eirrfio^i.s ; and in the second 
])lace, on an appreciation of the exact manner in Inch the disease 
piodnce^ impairment of health and a tendency to death. 

In all cases, whate^er the cause, alcohol must ]>e strictly avoided, 
though occasions may arise in a late stage of the disease when its 
temporary use ma}' be called for. If there is leason to believe that 
malaria has played a pait ni the causation, the choice of residence in a 
suitable Jocality, either at the seaside or at a bracing moderate altitude, 
]s of the first importance If there be diieet (^Nidence that the disease is 
of sj’i^hilitic origin, or if indeed there be any snsjiieion that the disease is 
not of the ordinary alcoholic form, a tri.d of poAissinm iodide, with 01 
without mercury, is the correct course to -pursue. The prognosis is 
certainly less unfavoiiTablc on the whole in the syphilitic than in the 
alcoholic disease; but this diH'ereiice is ])rcsent only in the early 01 
gummatous stage. IV the timely use of antisyphilitic remedies the growth 
of gummatous tissue may be checked and its complete absorjition materi- 
ally hastened ; so that symptoms derived fiom interference, with jioital 
^eln or bile-duct may subside in an early stage and may not recur. 
Instances of such a happy result Inue often been recoidcd. Hut if the 
fibroid condition b(» already advanced, and if symptoms diu; to tin* 
contraction of broad fibrous bands traversing the liver have set in, 
there is no evidence to show that any drug can be crcnlited with the 
power of arresting the disease ; ami as regards the probability ol 
K'covery, the syphilitic and alcoholic forms are from this stage forward 
oil a par. 

As concerns the m.inagcmcnt of tin' patient, the legulation of his d.iily 
bf(‘, and the handling of the v.irious syinplonis that may aiisc*, all forms 
of cirrhosis may be roughly groupe«l Ingelhei Tin? <liet must Ikj plain 
and simple; it should be ample for the maintmi.ince of stiength, vvhih‘ 
excess must be caicfully avoided. At tin* Ix'ginning f)f tieatmcnl 
milk should form the main (if not the only) aiticle in it. Fiom threi* 
and a half to four pints a day may be given to an adult, in various ways 
according to Uistc ; slightly diluted with some alkaline vvatm-, 01 as a 
jelly, or in the form of a milk soup contaiiiiiig some vegetabh's. It is 
well to avoid meat entirely for a tunc, or at any rate to allow only 
white meat or fish in small quantities. All meat, broths and soi^jis 
may well be discarded, unless their temporary stimulant effect be 
required. Vegetables and fruit may be allowed, those kinds being pre- 
feiTcd which co*iitaVii least starch. And, as a general rule, it is well to 
reduce all forms of starchy and s<accharine f<.>cKl to a minimum in view of 
the state of the stomach and the proneness of these substances to iindei^o 
fermentation. 

If possible, complete rest and plenty of fresh air should bef secured for 
these patients. ^ 

In the matter of drugs, the limits of the 'gse of potassium icnlifle have 
been laid down already. And it is reasonable to believe that in the 
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general medicinal treatment the use of acids, bitter tonics, and, sometimes*, 
the milder preparations of iron carries us as far as we can go. Bismuth 
and mag/icsia are often of use in allaying the tendency to vomiting 
producefl by the catarrhal condition of the stomach ; and thymSl serve-, 
sometimes to check the flatulence which is commonly troublcsonu*. 
There is no doubt that diuretics, such as digitalis, squill, copaiba, and 
ilinretin, which have received ample tiial and recommendation from tune 
to time, <lo in some instances ensure the passage of an increased amount 
of urine, even so far as to promote a perceptible diminution of the ascites 
Though such a treatment is probably harmless it is too often useless, 
especially in cases of extreme ascites where the diminished .secretion 
of urine is attributabM to pressure on the renal veins. Perhaps^ the mo^t 
satisfactory diuretic to be iwed in such a case is the well-known combina- 
tion of meicury, digitalis, and squill. 

The propriety of attempting to remo\e ascitic fluid by pow(*rfiil 
[uirgatives is still more <(Uestionable ; but this method of ti eatment wa,-. 
at one time generally practised. It is of course well to en.surc free daily 
evacuation of the liowels by the matutinal use of saline aperients, sucli 
as Carlsbad salts, but anything more drastic than this is certaiidy not to 
be r(‘eommcnded. 

Our views as to the oxpeiliency of jiaracentt'sis have; undergom* 
modification in the last few yeais. 'file operation vas formeily regarded 
as a last re.souice, and was consequently looked iqion as the heiald of 
death. Increased ('.xpeinmce has led to its i‘xtended adojition at a much 
(‘arlier jieriod of the disease* ; it should uiKloubtedIv' be employed whenever 
much disconifoi t is produced by the ascit(*s, and moie esjHM-i.illy whi‘ne\ci’ 
there is any marked degree of upwaul pressure upon the heart or Jung--. 

The occurrence of Inematemesis, however slight, must be takim ris 
the signal for absolute ' rest of the bixly as a whoh‘, and especially 
of the stomaeh and adjacent part of the (esoph.igiis. All food by the 
mouth must be forbidden, and, at any rate during the few days of danger, 
the patient must be ki'pt entirely on rectal feeding. It is extnmiely 
iloubtful whether ergot or ergotin i.s of any a\ail : the use of niti ite of 
amyl has been suggested on detinite grouiuK. Put ojaum, preferably as 
the hypodermic injection of morphia, is certainly of indirect value in 
calming the jiatient and allaying his anxieU". 

Diurrheoa is apt to be intractable. Although the attendant loss of 
flind from the porbil area is at any rate not harmful, yet the pis.sage of 
the contents of the bowel is at the same time so hurried that absorption 
of iiutriti\e food-products is imperf(*ct. (xastric diget-tioh and absoiption 
being already at low ebb, this diarrhiea has a disastrous effect, and 
iiv many instances it is the beginning of the end. The subnitrate or 
salicylate of bismuth in large doses is perhaps the most etticibnt means 
of coping wth it ; the mineral acids, catechu, and the strong preimrations 
of iron, such as the pernitmte, may also be tried ; but opium is seldom 
safe at this stage of the disease. In many cases all treatment fails to 
check it. 
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In conchisioiij when the nse of nleolut} hnsi }feen etfeetunllv stoi)j)eii, ,i 
siti.sf;ictoiy diet cMijoJiiod, .uid ;i legidar action ot the howols OistahlKshed, 
It lem.iii^s to deal with such coiiiplication^ as ascales, hitMin)rrhage, dian inc.i, 
.111(1 pleuritic etlusion. But whotlier the indnidual patient will siiccinuh, 
or wljether he is to be ou(‘ of that small number in \\hom tlu' symptoms 
disappear, is beyond imr knowledge, yet the result will depend lurgidy 
oil the :ft.ige of the disease at which trisitment was l»egun. 

• 

111 ctiiclusioii I may mention a rare combination of cirrhosis with (so- 
c.dled) adenoma, dcscribi^d by ])r. Kidynack and others ; but as the disease 
has no clinical importance 1 need do no more thay veiev the pathological 
leader tft Dr. Kelynack’s paper which is nulexc'd below' in the list ot 
1 eterences. 

HKItliKKT r. IIVWKINS. 
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TUMOUKS OF THE LIVERS 

Secondary cancer of the liver is by far the most common 
form of tumour. Thus, I find that in the Clinical Reports* of the 
Modiciil Wards of Ouy’s Hospital during the years 1888-1893, Ixjth 
inclusive, there were admitted 58 cases diagnosed at the bedside to l)e 
cancer of the liver, of which eerUiinly not more than two or three weie 
primary ; 15 cases of ^philis of the liver; 12 of abscess ; 12 of hydatid, 
aiul 7 of sarcoma. 3^e frequency with which secondary canc<aroiis de- 
posits take j)lace in the livei* is shown by the fact Jjhat at Guy’s Hospital, 
during the years 1S85-1893, both inclusive, out of about 4200 post- 
mortem examinations 1 30 examples of secondary dei)Osits in the liver were 
met with in the dead-house, and of these at least 120 wcic carcinomatous . 
that is to say, secondary carcinomatous deposits are found in the bodies of 
3 per cent of all persons who die in Guy’s Hospital, a percentage which 
exactly coincides with that given by^ Leichtenstern. Further, I find that’ 
of all iicrsons in whom at death malignant disease of any organ is found, 
about 50 per cent have secondary deposits in their liver. 

So many of the symptoms of cancer of the li^ er arc duo to physical 
alteration in shape of the organ that it will perhaps be best to describe 
first the morbid anatomy. 

Morbid anatomy. — If the patient die soon from the efieets of the 
primary growth, the secondary deposits found in the liver may be few 
and small ; but, inasmuch as the primary growth is usually in some 
organ, the blood of which is returned by’^ the jiortal vein, the hepatic 
tissue often becomes affected early ; and in many instances, therefore, 
there is an enormous deposit of cancer in the liver by the time of the 
patient’s death. Cancer causes the liver to be heavier than any other 
<lisease of it ; in the last case under my can' the liver weighed nineteen 
pounds, and oven heavier livers ha\e been recorded. The secondaiy 
tleposits take the form of whitish nodules scattered about irregularly in 
the liver substance, suggesting, by their distribution, that we are correct 
in believing that cancer elements arc conveyed in the portal bloqd to the 
li\\ir, and multiply wherever they may happen to be deposited. At the 
p;itient’s death all the nodules arc not of the s^ime age, and they are of 
various sizes, from those which require a microscope for tljcir detection to 
those which arc as large as a fcetal heacl. In a niai'keil case the organ 
has bosses all over it, especially perhaps on its upper surface. The 
olfler of these are umbilicjited, and often there is a little local thickening 
of the peritoneum over them. The nodules, which at first are more or 
less globular, grow most easily in the direction of least resistance, and 
this, to some extent, may explain the fact that cancerous nodules arc 
usually absent from the ftiterior of the liver unless s8me are alM) 

* These uill W eoiisuleietl in the onler of their clinienl impoitance. 
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visible under its peritoneal coat. The nodules destroy the hepatic tissue, 
hut they increase more rapidly than they destroy ; hence the enormous 
weight (ff the liver in an advanced case. (Iraclually tiiose which are 
contiguous coalesce ; so that, on section of the liver, large irregular 
yvhitc ^musses of Vcirions shapes, and rounded nodules, occupying, it may 
he, several cubic inches, are seen let into tln^ hepatic substiince, as it 
were, which is dark by contrast. This striking contrast is often much 
enhanced by the bright yellow tint of the growth, due to staining liy the 
hile, the Tlaik red due to h.emorrhage, and the pale yellow due to fatty 
(legeiKuation. 

There is no special alteration to describe in the he]5atie tissue itself. 'Fhe 
cancer as it grows causes atrophy of the hepatic cells ; hence, even when 
the liver is very heavy* there is much less hepatic tissue than normal ; 
what is left appears, howevei*, healthy except that tin* cells in imnie<liate 
<‘ontact with a cancerous nodule are coin])icsscd. Although the growth 
<annot be shelled out from the he^iatic tissue, the ihunarcatioii between 
Vancer substance and Haci- substance is verysharj). Injection experiments 
lwiv(* shown that blood-vessels from the hepatic artery grow into the 
iMncerous growth along its septa. The growdli lesembles that of the 
primary seat of the disease ; hence, its consistency, its tint, and the 
.nnount of juice obtained by scraping it all vaiy. Aftm* th(‘y have 
attained a certain size the nodules begin to degemnate in the centre, the 
]).iit farthest remov(*d from tlu*. blood-supply. Tlnj cancer cells may 
become fatty and break up, and, conse(|ucntly, tin', centre of the nodule 
b(*comes yellow, soft, and of the consistency of batt(‘r , and if, .is sonn*, limes 
li.ippens, iiiiich of the stroma has softmied, most of tin*, growth may be 
washed away with a stieam of water, so that a ragged, shreddy mass of 
stroma is left behind. The fibrous tissue of the cancer, however, usually 
contracts as time goes on ; and as this contraction is most marked in the 
ccMitre, wdiere softening has been great(*st, the growth when on the 
surface of the liver becomes umbilicated. The jin^ccss of softening s<mie- 
times lays open the blood-vessels of the stroma, csjiecially in those 
rapidly-growing tumours which arc from the first red and vascular, 'riins 
considerable hairaorrhage may t<akc place into the ciincer, which becomes 
a soft, flark red mass ; and it may even extend into the snbst<'ince of the 
liver itself. Sometimes, under these circumstances, the liver may clinic;il*f^ 
be found to enlarge v(wy rapidly ; and in rare cases hiemorrhago has 
taken place from a noflule on the siirf.ace, and blood has poured into the 
]>eritoneal cavity? t^ften the new grow^th undergoes yellowish, cheesy 
degeneration ; and sometimes also a quantity of clear fluid collects in its 
interior and rephiccs the atrophied cells, which have become absorbcff. 
bTsually sonic bile-<lncts arc compressed by the new growth in their course 
through the liver, which, consequently, becomes stained here •and there 
of a deep yellow colour ; this colour often extends into the cancer masses^ 
themselves, ani the growth of thc.se into tbp veins, which is a very 
( ommon event, leads to considerable ante-mortem clotting in them. 

A cancerous mii.ss may envelop and infiltrate the gall-bladder, but often 
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when this ap])ear.s to have happened the growth has been primarily in 
the gall-bladder, and has affected the liver secondarily. In the same way, 
when, as is not uncommon, a malignant mass is seen to implicate ^^oth tlu 
pylorus and the li\'er, the stomach should bo regarded as the primal y 
seat. Sometimes cancer of the li\er grows directly into the diaphi agin, 
which thus becomes adherent ; and I have seen jnominent nodules on the 
surface of the liver leadin/r to the giowtli of cancerous nodules^ on the 
pcjitoneal lining of the ahdoniinal wall at the spot in contact with the 
hepatic gr'owth this has oeciured ewn when no adhesions betfreen the 
liver and the alxloniinal wall h:ue taken place, but, on the other hand, 1 
have known the adhe^sions so tiiin that the li\cr did not move up and 
down with respiration, av<l at tin* autO})sy some of the*^ anterioi 
abdominal wall had to be taken away w ith the l^^er in order to remo\e 
the organ. 

The growth in the liver often leads to the foimation of a malignant 
nodule at the umbilicus , and in such a case 1 have seen the a\ hole ot 
the round ligament converted into a cancel oiis cord. If the grow'th 
has been long ])resent in the liver, or if the organ which is tin* seat of tlu* 
primary cancer returns its blood into them, the glands in the transvcrsi* 
fissure will be secondarily enlarged, cvim to the size of a hen’s egg 
Their pressure on the common bile-duct leads to distension of the gall 
blachler, converts the mottled bile-staining of the livei' into a deep 
yellow' staining of the whole orgtin, and the jaundice of the entne 
body becomes extieme and persistent If the cystic duct be compressed, 
so that no bile can reach the gall-bladder, the latter is founV'l conti acted 
and contains a little mucus only. It is raie tor the growth to spread to 
the sujirarcnal ca[)sules, kidiuw, duodenum, or colon. As the secondarv 
cancers of the liver reiu^at in every particular the histological characteristics 
of the primary grow th, it is unnecessary to give a (lescri])tion of then 
microscopical appearances, which will be found m treatises on pathologv 

It is not unusual to lind gall-stones in the dm ts or gall-bladder, and 
consetjuent dilatation and ulceialimi of the bile jias-^ages may ocein 
Sometimes the gall-stone by its irritation has set up a piimarv growth ut 
the gall-bladder or the ducts. It is outside our subject to describe the 
post-mortem appearances of the primary growth in (jther organs, the 
sacondary deposits elsewhere than in the liver, th(5 bile-stained condition 
of the body generally, and the post-moitem sign'-, of death from cancer 
It is worth w'hile, how'e\er, to point out that secondary cancerous deposits 
usually take place by the agency of the lymphatics ayd ifot by the venou^ 
system, and are conveyed by the ])ortal vein ; and that piobably the reason 
why secondary deposits in the liver are so common, is that the primary 
grow'th, being out of reach of surgiciil interference, goe^ on to alceration . 
peripheral vwdgs of the portal \ ein are thus laid oiicn, and infection of the 
Jiver takes place by this vein. 

Although a colloid canc^'r of the liver, secondary to collpid cancer else- 
w’here, repeats the appearance of the primary grow’th, colloid cancer in- 
vading the liver by ilirect extension from the peritoneum has, according 
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to Schueppel Encj/chpivdm)^ (piite a different appearance ; for 

the invasion takes place hy the lymphatics, and thus we see at first 
minieroys subserous rows of colloid material, and later, these ajipear to 
run through the liver like colloid strings. I^ltimately the organ may 
thus J)ecome one mass of colloid material. 

Symptoms. — In more tlian half the cases the deposit of cancerous 
nodules^ in the liver jwoduees no symj)t(jms ])v whieli tliev caji be 
iVQOgnised during life, and then, as fur .is we know, th(*v do no harm. If 
the secondary growths in the liver clo produce^ syniptt)ms, those of the 
primary growth Avill exist side by Mde Mith tlioM* »)f the liep.iMc afiectioii. 
The stomach, which is the seat of the iiriinai v giov th in more than a 
quarter all the cases, the gall-bladder, rectum, .uid ]iancreas are t‘a(*h a 
common source of c.in^er of the Ii\er. The 5;re.it frequency of cancer of 
the i)elvic org.ans and breasts of women i^vpl.inis the fact that th(‘ 
proportion of males to females th.al <lie with c.inc'er of tlu‘ liver is as 
3 to 4. 

in about half the c.iscn in which the liver is obviously affect(‘d, tin' 
^eat of the primary growth c.nniot be disco\eit‘d during lif(‘ , tlien it is 
Often found after (leatli in the pancre.is, .nnl nsu.illy in the head of tins 
organ. 

In the follow’ing account I sh.all omit all rebu-em-e to symptoms due 
to the jirimary growth, or common to caiicm* in any l>ait of tin* body. 
'Die ages of To jicr cent of all patn*nt> w ith c.inc(‘rof the liver are lu'tw een 
foi ty and seventy years ; r.ither inidei iM) per emit aie inidm- foity, and 
lather o\e\* o pm* <“ent are o\er seventy. Ibqiatic caiicc^r is .all but. 
unknown uiidei t.w'enty. 

The symptoms liy wdin li we c.iii iecogms<‘ sei ond.irv ‘'aiKair in the 
liver are as follows — llotli by jiei i iission and tactile ex.amniation en- 
largement of the liver can usu.ally be made out. It may reach f;ir below 
the umbilicus, the hepatic dulncss may be nici eased upwards in the mid- 
.ivill.'irv' line as far as the fifth rib, and on the hdt side it may blend with 
th.at due to the splciui. 4'he edge of tin* enlai ged oigan can m‘ai ly alvv.iys 
be felt to mov e up and dow n w ith n'sjjir.ition , and, as Sir W illiam Jermer 
remarks, it often appears lower during life th;m in the post-nioilem loom, 
for as the last respiratoi’v niovcment is ex])iratory, it is diawn up at 
di*ath as high as possible. It i*. quite common, when the patient bef omes 
much w'asted, for inovcunent of the enl.irgial liver .'iml oulvv.aid biilgiii^'f of 
tlic right lower ribs to be easily visible, d'hc eilge f(*eJs haid, and, owing 
to the presence^ of several carcinomatous nodnlcs, i^ iiftcn irregular . the 
nodules can be fel? also on so much of the u]>pcr surface .as comes below 
the ribs, so that the whole orgjin feels irregular, knobby, and hard. 

In r.a^e cases the no<lule> can be made out to be iimbilicated, ami* if 
this be ascertained it is absolutely di.agnostic of c/mcer • occasionally, if 
they are either growing or degenerating very rajiidly, tliey are soft, and 
give an obscure sense of fluctuation. Sometime'^, too, ;i rub ran be bo4h 
felt and hearS over the liver. This imlicate^Adther sonn? local peritonitis, 
or the presence of a cancerous iioflule in the parietal peritoneum against 
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which a cancerous nodule in the liver is rubbing. Before deciding that 
a liver is not carcinomatous, the patient should always be made to take a 
deep insjuration, for this may reveal a nodule that would otherwise remain 
hidden under the ribs. Sometimes the cancer grows so fast *^lhat the 
enlargement of the liver may be watched from week to week; and 
occasionally the whole organ enlarges even more rapidly, and individual 
nodules may become more prominent Avithin a day. This is vejy strong 
evidence in favour of cancer, and indicates considerable haemorrhage into 
the liver. Tn a few instances the nodules slowly get sraallev^ thev 
undergo degeneration. 

There are certain rare cases in which the new growth infiltrates the 
whole liver, which is flicn (udarged and hard ; but no nodules c^n be felt 

Anothei important sign is tangible distension of the gall-bladdei , 
Avhich appears as a rounded tumour at the loAver*edgc of the liver, and 
indicates that secondarily enlarged glands are jiressing on the common 
duct. It has already been mentioned that the umbilicus is often affected, 
and during life it may be hard and enlarged. 

The patient usually, but by no means always, complains of pain in 
the region of the liver, l)oth back and front, due probably to stretching 
of the capsule or to some local pcj itonitis , and, especially Avhen this has 
occurred, the organ is tender', and he suff’er\s from a cutting pain Avhen lu* 
coughs. Pain is often refeiTcd to the right shoulder- joint, a point of 
considerable diagnostic importance. I have had but little expeiience to 
show whether the localised cutaneous tenderne.ss Avhich Dr-. Head has 
shoAvn to be associated Avith Aiscei-al disease is of much iit,it)ortancc in 
cancer of the liver-. Pr olrably not, for- the jratients are a cry ill and Aveak, 
and the tender areas duo to the priiuar}^ disease may Avell OAcrla]) tho^e 
due to implication of the liAcr. When the liver is Acry large the 
patient experiences a sense of fulness and dragging in the right hypo 
chondriuin. 

About half the patients Avho during life present symptoms of cai-cirioma 
of the liver arc jaundiced ; and this nearly always means that enlarged 
carcinomatous glands in the transverse fissur e are pressing on the common 
bile-duct : but in some cases the jiressure is due to the primary groAvth, 
especially if it be in the head of the pancre.is ; and occasionally enough 
of the hepatic duets in the liver may be compressed by nodules of ucav 
g^Avth for jaundice to appear. Or there may be })rimary cancer of the 
bile-ducts (p. 20S). It is extremely important to bear in mind that by 
far the most frequent cause of long-standing jaundice Jis cancer of the 
liver, Avhicli also pnxluces deeper jauiidrce than any other common 
disease ; thus patients suftei-ing from cancer present, in the most extreme 
foHn, those symptoms due to circulation of bile in the blocxl and to its 
absence from the intestines. The jaundice, too, is permanent'; the only 
exceptions this rule are those oxcessiAely rare cases in Avhich, although 
tjie jAationt has cancer of the liAcr, the jaundice is due to a g-all-stonc in 
the common duct, Avhich is* either passed on or slips back. The skin, 
deeply and sloAvly st;iined by bile, gnxdnally becomes more and more green. 
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\\n(l ultimately assumes a peculiar earthy dark green tint, which, especially if 
the patient he aged «and wasted, is almost diagnostic of cancer of the li^ or. 
The other effects of bile in the blocnl are also evident. The urine is 
veiT dark and has a yellowish froth, the numerous scratch marks show 
the intense pruritus, the hitter taste in the mouth is \ cry unpleasiint, the 
•^weat may he bile- stained, and if, as often happens from secondary 
dejiositi in the lungs, the patient gets bronchitis or jmeumonia, the e\- 
pe/.*toration may be yellow. Sometimes the pulse is slow ; in rare cases 
the patient may complain of xanthopsy, ami occasu>nally ])atches of 
xanthelasma appear. The usual causes of death is bile poisoning, or 
choUemia as it is named. In such cases, allhough the end may l»‘ rapid, 
usually Uio patient giadually becomes nnire and more ilrowsy, with in rare 
rases an occ.asional convulsion ; day by day His coma slowly tlet'jiens ; In.s 
breathing becomes shallower and shallower ; at last he cannot lx* rousecl, 
and sometimes for days Ix'fore h(^ pas.s(‘s away a superficial obsers er might 
think that death had already taken place. There are. few things more, 
characteristic in medicine than to see an aged gray-haired patient e.xtremely 
wasted, with dry, dark green skin hanging in loose folds, lying ])erh‘ctly 
still, so drowsy that he is more <lead than alive. If W(‘ turn down tin; 
bed-clothes the liver may b<* seen deforming the shafx*. of the abdomen ; 
and it Avill be noticed that th(‘ .she(‘ts are stained yellow, cither from urim; 
or sweat. The absence of liile from the inti'stim^ (‘auses indigestion and 
constipation, the motions are pah‘, they smell horribly, and contain much 
undigested fat. 

Authoiis difbu’ as to the fre<|uency *)f ascites. For my own part, 1 
think that it is not so ecjinmon as jaundice, and that it usually (‘oines on 
late in the ease. It may occur with or without jaundice, the two being 
associated in only about 20 yier cent of all caM‘s of (*ancer of the liver 
diagnosed as such during life. The fluid is chiar, it is often staiiuMl 
yellowish green by bile, and, if any of the .superficial hepatic growths have 
bled, it may contain blood. Inasmuch as ascites may be absent wlien 
there has been considerable pressure on the. common bile-duct to which 
the portid vein lies so n<*ar, it .seems reasonable to doubt whetlnu’ it is due 
to pressure on this vein; especially as I have eNewhere (p. 120) brought 
forward evidence to shf)W' that in porihep;ititis, in which disease ascites is 
often such a prominent feature, it is probablv due? to chronic jicritonitis. 1 
think carefully-made autop.sies will show' that in many cases at lea>^ of 
cancer of the liver in w^hich ascites is present there is also chronic [wri- 
tonitis due to pudignant nodules in the peritoneum ; moreover, as I have 
myself observed i!i dogs, ligature of the portal vein does not produci; 
a.scites. The amount of ascitic fluid is very variable, and ficcasionally 
paracentesis is rcrpiired. As the f|uantity incrciiscs the pain often * 
lessens, and the observer may find it necessary to make a sudden > 
<leep depression in the alKloniinal parietes in order U) feet the liver — 
to dip for it, as the phrase is. • 

f)cca.sionAlly the grow'th extends througk the diaphragm arul sets up 
right-sided pleuritic effusion. The effiisefl fluid is then usually bhxxl- 
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stained, and in quite exceptional cases an empyema may form. Even with-* 
out pleural efi’iisioji, if the liver he very lar^e, we find physical signs of 
compression of the lower part of the right lung. The weight of Uie liver 
may also hamper the circulation through the vena cava ; if so, the 
snpcvfiein] ;iJ)(lominfil veins will show up as prominent dark blue cords 
on the dark green wasted skin. Thrombosis may take place in either 
internal saphena vein, and towanls the end of the case a little albiyninuria 
may appear. The spleen is very rarely enlarged. As in many otl^ei 
diseases of the liver, the m ine may he loaded with lithates ; ai^,l as in 
cancer of othiir organs, we occasionally meet with iiidicanuria, and in a 
few cases with slight pyrexia of a hectic tyj)c. Some jiatients sutler from 
an annoying reflex dry** cough. AVhen cancer is disco\ered in thtf liver :i 
thorough search must l)e maJJle for the ])riniary sea^. 

Prog'nosis. — If the diagnosis is correct, death is inevitable. Usually 
all is over in less than six months. Some; ])at]ents die ^ ery lapidly, even in 
a few weeks. T li/ive recently had under my care a patient who only 
began to complain of weakness six Aveek.s, and gave up work thiee W(‘(*ks 
before death , vet he became ra])idly jaundiced, and his liver weighed 
nin(‘t(‘en jxiunds. On the other hand, life may be jirolonged for a yeai * 
(and some authors say e\en longer) after the .symptoms have declared 
tlimnsehes; it is a |)oint of consid(*iable importance that.it any ])eiiod 
tlu‘ condition of the patient mav lemain stationaiy tor wiM'ks tog(‘thei, 
and under careful dn'ting and rest in }>ed (‘^'en improve tor a time. 1 
once saw a clmgyiu.m in consultation in whom this respite occurred, and 
the frimids, mucli to tin' annoyance of the medical .itteiidant, [jersistently 
spread tin' leport that the diagnosis mu.st be incoiiect. JMy exjierience 
of malign. lilt disi'ase certainly is th.it if attei a thoiough examination we 
have satislieil oursi'Ues that the p.itn*nt is sutVering from it, we ought to 
hesit.ite very much before Ave surrender this diagnosis. I liaM* known 
patients live oM‘r a. ye.ir after a m.diguant growth in the stomach w.is 
palpal lie. 

Diagnosis. —If this rest |)i iucip.illv on the ph\^'^lcal (‘x.imination of 
the liver, many fallacies beset us. One is that the liAer m;iy ap])ear 
irregularly enlarged when it is normal, ;ind the .qipareiit enlargement 
may Ix'i due to h.irdened f.eces in the tiansM*rse colon, Avhich i.s 
ti'uder from the enteiitis .set up by them. Ihight gi\e.s some excellent 
iiistiuices III point in his memoir on abdominal tumours. An enema will 
geueially i lear up this mistake. I h;i\e m'oii tumours of the .stomach and 
also the thiekened ])uckered omentum that is found iii chronic jientonitis, 
wlu'tlu'r simple, tubercular, or cauce^ou^, con^ideretl tf» be the thickened 
indurated edge of Ji liNcr .itlected Avith c.incer. A careful consideiation 
of Wie shape of the tumour, the detection of the edge of the li\er above 
it, iind, in the ease of an omental tumour, the di.sco\ery of resonance 
between it .'hKl the liver, together with a proper e.stimation of all the 
svvnptoins of the ease, should preA ent this error. I have also known a renal 
enlargement ascribed to the hver ; and in all such c;ises the e‘iTor hivs been 
largely due to forgetfulness of the fact that as the stomach, the kidney, 
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*.111(1 the colon to which the omentum is attached, tcmch the liver they 
may well, like the edge of it, make' a considerahle excursion during dee]) 
lueathiijg. Then, again, tumours in the Avail of the abdomen occasionally 
lead to mistakes, or the liAer m.iy appear enlarged Avhen, in reality, its 
'•i/e uuiiltcrcd. Foi‘ e\am])/e, it may be jirrssrd down hy iae/ng, by 
|)I<Miral effusion, by pericardial effusion, oi* by an ab.sie^s betwemi it anil 
the diaphnagm ; or the hue of In^patie dulne^ss ni.iv be higlim- in the chest 
tiun Tiornial, bec.insc the li\er is press(‘d ii]) by asutes or sonie l.irgo 
intr.i-al^ominal tumour. Lastly, an enlargmuent of the liver may bo 
concealed by tympanites or mnphysem.i. 

Ihit even Avhen avc ha\'e (‘\aded all th(‘s(* fall.icn‘s, onr dilliinltn's are 
l)V no n^ans at an end. Often th(*re is no (‘asiei diagnosis in medicine 
than that of ciincer »)f^th(‘ li\er, but in those* c.ises in which tht‘ ])rini.iry 
i;roAvth cannot be found it may bt* very dithcnlt , .md it at tin* same time 
ihe liver is not (*nlarged, it mav be almost im])ossible. h''ortun.ili‘l v such 
a combination is rare, unh*ss tin* cancerous d(‘posit in the li\(*r is iimil(‘d 
To a few small nodnh's. In tin* only sp(*cinn*n of » out ou t mg carcinoma 
W(‘ haA’O in the ^Museum at Ouv’s lIos])it;d thcie Avas a primary growth in 
the bre.ist. At the bedside the <|iU‘stion in‘arly alw.ivs takes this toim . 

Ts this jiaticnt, Avho has no decid(*d evid<*in(‘ of any prini.iry malignant 
dis(‘ase and Avliosi* Iner is (‘nlarg<*d, sulf(*iiiig horn malignant disease* of 
It ? T^he li\er mav not only be* enlarge*el b\ malignant dise*ase, but also 
Ironi passive A'e*nous congestion, as in he*ai t eiise*ase, j).issi\e‘ penial ceni- 
g(*stie)n, the actise* conge*stion e»f ln»t e-eniiiti n*s, malaria, ye*llow fe‘\e‘r, 
leiiclKeniia,.. Hoelghin's clis(*ase*, ])e*rnn-nnis amemi.i, eli,ibe‘t(‘s, fatty li\e*r, 
ludatiel, tropical abscess, the single* huge absc(‘ss of those who ha\e* m‘\'e*r 
b(*en abroad, su])])urating hvelalnl, ae-tinom veosis, !nbe*reular abscess, 
obstructnni e)f the* common bile‘-dnet, larelaceous disease, h vpe'i't rophie; 

< irrhe)sis, conge'iiital sy]>hilis, and ae <pnre*el sv pliilis , nnn'e'oNci, m pe'ri- 
he])atitis, if the* e-apsule* be \ ei v thick, it may appe*ai a little eiilargeel 

'^riie* m.ije^ritA' e)f these* dis<‘ascs ne‘A'e‘i ])ie*seiil any ehnicnltN’ , but the 
big cirrhotn* li\er, the sypinlitic liAa*i, aiiel, much moie rarely, e^bstnic- 
tion e)f the* comnn)n bile-eliie t, or hvelatiel, often gne iise^ to minh hesita- 
tnni. 

The large cirrhe»tic liver is nnifoimlv laige*, and the palpable; inidnle'S 
on the surface «»f it are* small. Sii William Je*nne*r says that if any 
of them ap])e*ar bigger than a che*irv tin* case* cannot be eiriho/is; 
th<*y .ire ne\’e*r unibilicate*el, anel ne*ither the*y nor tin* Avhoh; li\e*i- e*\er 
tangibly incre*a^(* in size in a few days ; and although pain and te*inle*r- 
ne*s.s inaA' be pre*st*nt, ni*ither eif these is as se*ve*ie* ;is it usually is in 
c ancer. Although jaundice is seen only in about half the* cases of groA^ th, 
and in al^Kiut the same ])ro])ortioii of ttn* eases of hypertrophic eirrho?eiH, 
vet this sympUjm is often the Aa*rA’ ine-aiis of (*stablishing a eliagiiosis ; 
for in h A’ i:)er trophic cirilmsis the jaiiinlice is not e-omnionl^- veiy eleejp, 
and it^ahvays remains yedlejAV ; but in fance*r it seiem becorne*.s inten‘*e, 
iind sloAAdy 'c-haiigcs te) the characteristic^* dee]) dirty gre;cn colour 
.already described. A patient Avith malignant disease often dies soon 
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after the occurrence of either juuiulice or ascites, })Ut he frequently lives 
nuiny months ; on the other hand, the supervention of these symptoms 
in the largo cirrhotic liver usually points to death in less than tep weeks 
The o})struction to the flow of bile is never great enough in cirrhosis 
to cause distcMision of the gall-bladder or definitely clay-coloured .^tools, 
so that either of these symptoms would turn the scale in favour f)t 
malignant disease. The spleen is enlarged in rather more than «half the 
cases of hypcrtrof)hic cirrhosis, and but rarely in malignant disease. 
Kegard must, of ctjurse, be paid to the history and the age of tb^ patient 
and to the lack of any cjther e\ idence of alcoholic poisoning. The aspect 
of the patient and the drync.ss of the skin may suggest cancer, l)Ut we 
must remendHii- that wasting may be very marked in cirrhosis.r Lastly, 
piles are more common in cbrliosis than in cancer.^ 

The diagnosis bet\\'(‘(‘n malignant di.sea.se and syphilis may be 
difficult. (Jong(‘nital syfihihs, although, if there be much fibrous ti.ssue 
and gummas veiy nununous, it may cause the liver to be irregulaily 
onlarg(;d and hard, is jirobably never detected in this organ aft(‘i 
puberty, because, I siqipose, before then the gummas are all absorb(‘d 
AccpunMl .syphilis also l(‘ads to the formation in the liver of deposits of 
fibroid tissue and gummas. As the former contract and the latter are 
absorbed, scar-1 ike depn'.s.sions mark the surface, and between them tin- 
unaltered liver substance, which has undergone compensatory hyjier- 
trophy, projects, and these nodules of healthy liver and those of un- 
absorlied gummas cause (he liv’cr to be covered with lumps of all size.^, 
giving the whole organ on physical examination a close rescuvblance to a 
cancerous li\'ei’; this is the more embarras.sing a.s, owing to syphilitic 
lanlaceous disc'a.se of it, the total enlargement may be (juite as great 
as is usually the case in Inqiatic cancer. It is conceivable that the glands 
in the transverse fissure might be much enlarged fre^m gummatous deposit 
— and we have a specimen in (Juy’s llo.spital Museum showing this ; if .so, 
they might press on the common bile-duct and cause jaundice and di.s- 
tonsion of the gall-bladder, but this and the depo.sition of lardaccous 
material in them are pathological curiosities • if, then, the patient be 
jaundiced, or his gall-bladder distendeci, it is all but certain that the 
enlargement of his liver is not syphilitic. It is, too, within the range of 
possibility that in the same patient syphilis might not only distort the 
livv.r, but also cause perihepatitis and chronic peritonitis, and so induce 
aseites ; however, not only is it extremely unlikely that two rare results 
of syphilis should be jiresent in the same case, but the pcrjhepatitis would 
smooth over the syphilitic irregularities on the liv^er. ‘In a case of doubt, 
therefore, ascites is very strong evidence in favour of cancer. Other 
pofkits of distinction are that we never find in syphilis the rapid enlarge- 
ment of the whole liver or its nodules that may occur in cancer ; on the 
other hand, *in cancer we nov’er get the marked diminution of both that 
w/) find in syphilis, especially in cases under treatment by iodide of 
potassium. Pain and tendinicss are not so extreme in syphilis as in 
cancer, l^apidity and great sev'erity of the general symptoms are, of 
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' coui’se, much in favour of cancer; and I need hardly add that a careful 
search must be made for other signs of s^’^philis. 

Cases in M’hich, owing to non-malignant obstruction of the duct, bile 
IS retamed in the liver, causing it to be enlarged and the patient to be 
jaundiced, sometimes present very great ditliculty. Nearly always gall 
.stones have set up chronic inflammatory thiclvening outside the com- 
mon ayd eystic ducts. A remarkable instance is recorded by Jhight, 
in which the parts about the entrance of the common duct into the 
(luodci^im were thus hardened and matt(‘d together. 'The comm»)n, 
he})atic, and cystic ducts were dilated to the size of a healthy gall-bladder , 
and the gall-bladder was so dilated that, l)oth during life and after death, 
it almofit^ reached the crest of the ilium. The ducts in the liver were 
dilated into a nunibe^ of vesicles. The palicreatic duct was also much 
dilated. The patient, a w’onian aged fiftv-siv, gave a history of sjiasmodic 
])ains five years before admission. She was jaundiced and had great hepatu' 
])ain and pale stools for four and a half months befori* she died drowsy 
from chola?mia. She was \ery sick and wasted much, but the jaundice 
was never of an oli\e green colour; in fact, it was stated to be brilliant 
a few' days before her death I have rcccuitly seen, with Mr. A. (J. M'ells, 
a lady aged about sixty yvho had suflered from gall-stones years befon*. 
Her present illness consisted, on our \ isil, of some loss of flesh, much hepatic 
])ain and tenderness, enlargement of the liNor, jaundice, vomiting, con- 
stipation, and w'hite stools, lleic the diagnosis lay betw'cen growth ami 
inflammatory thickening. A fortnight Ixdore death the jaundice dis- 
ajipcarcd, .])ut a day or two aftciwvards symptoms of jiyaunia set iii. At 
the post-mortem examination w^e fouml so much inflammatory thickening 
on the under surface of tlui li\er that it took some tiling to discoyau’ the 
gall-bladder; this was empty, sloughing, and contained a gall-stone. 
The common and hepatic ilucts y\ere enormously dilated, and in the 
former lay a gall-stone easily movable; and no doubt the accidental 
shifting of it led to the disappearance of the jaundice. The liver yvas 
stiuhlcd yvith minute abscesses. To show how^ extensive this inflam- 
matory thickening due to gall-stones can become, I may imuition that 
I once made a post-mortem examination on a woman yvho during life 
had hail almost complete pyloric obstruction. This yvas found to be 
due to inflammatorj' thickening and matting yvhich stiirted from tin*, 
gall-bladder and iny^aded the pylonis. It yvas set up by numerous i^all- 
stones. , 

The main jxiints of distinction bctyvecii cancer f>f the liver and inflam- 
matory thickening* about the biliary passages are that in the latter case the 
})atient does not look as though she yvere sutrering from cancer ; the hepatic 
enlargement is uniform, never so great as it often is in c^'incer, and the* 
jaundice’ does not become dark green. If it disappear for a time, this* 
probably means that a gall-stone has shifted its position ; thaf the jaundice 
of cancer should disappear is almost unknoyvn. • 

Hydatid *of the liver seldom gives rise>to difficulty, for usually the 
tumours are only one or tyvo, and they are smooth, regular, not tender, 
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cause neither yriin, jaundice, ascites, nor genernl emaciation, and may 
give a thiill. It is extremely rare for a hydatid tumour to press on a 
hile-duct and so lead to jaundice, which is, however, occasionall;jf caused 
))y the luptuie of a hydatid cyst into the bile-duct. Such a case may be 
extremely diflicult to diagnose, but our chief guides will be the su^dden 
onset of jaundice, the ])hysical examination of the liver, and the absence 
of wasting and pain. The cYogmious form of hydatiil may form multiple 
tumours, and th(‘S(‘ and the multiple tumours foimed by tlie alveolar or, 
as it is often call(;d, multilocular \ari(‘ty, may, if they h.ippen cause 
jaundice, giv(; I'lse to gi (‘at unc(*i tainty. Ihit they arc so rare that it 
will be necessary to thpdv of tlnun only in those instances in which the 
age, the wasting, and the long dui.ition of the illness lead to Uie con- 
clusion that th(3 case cannot )»e one of c.incer. • 

Treatment. 'Fhis can otdy be palliative. Morphia mav be given to 
relieve tin* pain, and s()metinn*s tin*, pruritus is so mtractalih* that it yields 
to nothing else This synijitom is ofti‘n most distressing Veihaps pilo- 
carpine sulu iitaneously or wai in alkaline baths aie the b(*st ienu‘dies 
('onstip.ition and \omiting will )m* tr(‘at(*d on ordinary [)i ineiph‘s , for the 
latti'r It is ottcni ot great service to wash nut the stomach The ascites 
may require* ]>ai ac.entesis. (^>uitc recently Mr. Mayo lb)bson ha> d<‘- 
senbed a ense in which he e\'cis(*d a cancer of the liver, but suitable 
cases must In*. (*\cessi\ely rare. 

PniMViJY <'\NrKu oi<' vwK \A\E\{ — Th(*re is JittU* doubt that many 
eas('s formerly rc'garded as instances of primary e.innnoin.i o^ tin* liver 
were examples ot secondary de])osit in that organ , .ind 1 have therefore 
examined our n'cent rt*cords at (biy’s Hospital, .ind sh.dl only use for 
the basis of this desciijition cases in A\hich .i caietiil autopsy showed 
th.it the growth was undoubtedly ])rimary in the h^er: I h.ive excliide<l 
all in which there was a deposit in anv other organ, except th.at in one 
or two a minute nodule Mas detected in the lung. 

During the tMciitv-four years, lS70-lSlK‘b both inclusive, eleven such 
cases have been seen in the post-mortem room, and about 1 I,. '>00 post-mortem 
examinations have been m.ide. Therefore, less than OT per cent of all 
the ])ersons who die in a l.irge hospit.il succumb to primary earcimmia of 
the liver The projiortion of undoubted ])rimary tosecondarv c.ircinoma of 
the^'iver is alamt I to ’Jo. During these tAventy-four years there hav e been 
, seven cases in which the growth was by some regarded as jirimary in the 
liver, although many other organs xv'erc afVected : but, iirismuch as the 
primary seat of these cases must to some extent be a matter of con- 
ject^ire, they have not been used as a basis for this account. Frerfehs 
'gives the ])roportiou of primary malignant disease of the liver, (Avithout 
* groAvth elscAvhon*) to other cases of malignant disease of the liver as 1 to 
T) ; but the post-mortem examinations of all his cases AV’ere made prior to 
li^l, and I think it probable that improved systematic meth(Kls of care- 
ful search for the primary seJlt, and the fact that P^rerichs does not allude 
to the possibility of the primary seat being in the gall-bla<Uler or bile- 
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\liK‘t.s, will expliiiii the dittorence l)et\\ec!i a propi)rti«)n of 1 to o and 1 
to ’ 2 b. 

Theje are three forms of primary eaneer of the Iner In tlie most 
common form the new urotvth is deposited in nodules, and the hole 
Incr^xactly resemhles the or^.in ^\hen U is the se.it of secondaiy deposits 
Out of the eleven cases from (Iny s lIos])ilal si\ fall into this i^i’oup. 

In jwiother form the growth consists of om^ huge tumour in the liver. 
A.very good instance in point is recorded hy llnght m his memoirs on 
abdominal tumours. Here “the tumour >Mthin the Iner ^\as the si/.e of 
an adult’s head and of rounded form." It \\as in the loft lobe of the livei, 
and many of the recorded cases lane begun there Schue])j)el states that 
Mich a growth may de.stroy half the li\er, that casei)Us degeneration and 
iKeniorrhages in it are^ common, but that tlu^ portal glands are not often 
(Uilarged. Among the eleven cases from (iny’s there is none in which 
theie was a single large tumoui , but there weie two in which one? cancel 
ous mass was huge, and the rest weie (piite small , so that these cases 
]ierhaps belong more to this giouj) than to the first. 

In the third group the cancer cells arc uniformly dilliised through the 
liver, and there is a great iuciease of fibrous tissue in all direi*tions. "J’liis 
often contracts, so that, although at fust the liver is larger tluin normal, 
later it may be smallei Thiee out of the eleven (Juy’s cases uere 
(onsidcied liy ])i Kigge (1) to lM‘long to this grou]), and the liNcrs 
weighed re>pectivcly 180 , tili, and <j/. In th(‘se cases tin* org.in is 

\ery hard, retains its sluijie, am! looks like* a coarse* cinhosis, tin* nodulc’s 
v.irying iu si/e fioin a pea to a < hei r\ . When cut it also reseinliles 
( 11 rhosis, for then* an* ^Mde, while, \asculai IkukIs of connectiNe tissue 
1 unning through the organ, tin* gland tissue bi*lw"e(*ri tln*in has \an]sln*d, 
and, accoiding to Schuejipcl, in an extr(*nn* lase, e\i‘ry hejiatn* acinus 
has been replaced by one of cancer (Jn s(i,i])iiig, soiin* white fluid 
may be obtained, but Seliue|»j»el states that tin* 1 i*lrogi essi\ e changes 
hardly ever go farther than fatty d(*geneiatiou »>f tin*, eells, and baunoi- 
rhage is never seen , but in two of the thiee eases lecoidcil by l)i Kaggc 
some of the c.incerous inassc"' wx*ie cln*o>y and woulil sln*ll c)Ul, and in 
one ease there was liaunori hage into them. The glands in the jioital 
fissure arc rarely affected, the cancer hardly ever grows into tin; bih;- 
diicts, and only rarely into the ])oital ^eln . but it has Imcii <lcscnbed as 
implicating the g.ill-bladder. Secondary growths in other jiarts ofiHlie 
body are almost unknow n. We see, therefore, th.at this foi rn of canc(*r 
differs much ./rom the common \ariety; and this, together w ith tin; 
nakc<l eye and nlicroscopical resemblance U) cii’ihosis, accounts for the 
fact that some observers often regard a case as cirrhosis which othcis 
regard primary infiltrated carcinoma. * • 

The following analysis of the chief jioints of the eleven cases wc have* 
had at Guy’s Hospital brings out the leailing features of lihmary cancel 
of the liver : — • 

Age. — 1^0 case of a boy aged twelve, rjcorded by Dr. Pyc Smith ( 7 ), 
had fjetter be omitted from coiisidei*ation here, because, judging by his ex- 
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treme youth and the exceptionally long duration of the disease^ it is prob- 
able that his case was one of some extremely rare affection of the liver of 
which we know little. In the remaining ten cases the oldest patient was 
seventy-one years old, and the youngest twenty-three. Five were more than 
fifty years old. Of seven cases (which, as sarcoma is so rare, we may asaume 
to have been mostly cancers) recorded in the Pathological Society’s Tmnsar- 
lions from 1871 to 1801 in sufficient dcbiil to be available, and not iflcludcfl 
in the eleven cases from (luy’s Hos[>ital, the oldest patient was sixty- 
nine years, and the youngest thirty-three, five were over fifty. Wc thus 
see that it is a disease of adult life, and generally of old age — a fact which 
is oipially true of secomjary cancer of the liver. 

Sf'.r . — Among tlic eleven (luy’s Hospital cases, six were men and five 
wore women ; and among the seven cases of the Pathological Society two 
were women and five wore men ; so that among eighteen cases eleven 
were men. This is interesting, as confirming the assumption that these 
were genuine cases of primary malignant disease of the liver; for 
wo liave seen that secondary hepatic cancer is commoner in women 
than men. 

Fiuidhi historjf. — In none of the clinical reports of these eleven cases 
is it said that any of the patients’ relatives had cancer. It is very difficult 
to obtjiin an accurate family history from hospital [latients ; but as there 
was no family history of caiKJcr in any of the cases of primary malignant 
disease of the liver lecordiMl by Murchison, the point is worthy of further 
investigation. 

Symptoms. — As might be expected, the patients are often wasted, 
sometimes they vomit; often there is constiiwition, but the stools are 
m^ver mentioned as being pale. If the jaundice be sutficient, a little bile 
may be detci-ted in the urine, which in two instances contained albumin. 

Tempera fun'. — In four cases the temjierature ranged about 101” or 
102"; in one, in spite of extreme collapse, it was 99", and Murchison 
gives two cases of ])rimary malignant ilisease with pyrexia ; itappear^,* 
therefore, to be commoner when the disease is primarv in the liver than 
when it is secondary. If this should turn out to be the case, it may be 
of some value as a means of diagnosis. 

Jauiuhre. — Out of the eleven Ouy’s cases, in five there Avas no 
jaundiee, in two it did not aiipear till just before death, in three it was 
sliglft, and in one it was considerable. Among the seven cases of the Patho- 
logical Society it is only mentioned as being present in four, and in one 
of these it was slight. We may thus conclude that in primary malignant 
disease of the liver jaundice may be absent all through the illness; if 

( iresent it is usually slight, and conies oil l.ite. AVe never meet Avith the 
ongdasting dark staining so common Avhen the liver is affected secondarily. 
The ex])lanati^n of this may be that, as the disease is rapidly fatal, there 
is not time for jaundice to superA^one. It cannot be entirely due to the 
circnmstinco that the portal glands are rarely enlarged in primary carci- 
noma of the liver, for in the Ally case in Avhich the jaundice Avas deep it 
is expressly stated that the portal glands Avere normal. Probably the 
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of tbcir enhirgement is due to the death of the patient before there 
IS time for infection of them to take place. 

Ascitf^s. — In seven of the eleven Guy's Hospital cases there was 
.Incites, and in most of these it was sufficient to be detected during life. 
Among the seven cases of the Pathological Society ascites is only definitely 
mentioned as being present during life in two ; and in one other a little 
Huul wa» found at death. Probably we shall be near the mark if we s;iy 
thiit in about a third of the cases there is definite ascites caj)id)le of 
(letectioi^ during life. The growth often grew into and caused thrombosis 
of the branches of the portid vein, and in some cases this may explain the 
ascites. ^ 

EnliD^ieuient of Liver. — The liver, which was usually })ainful and 
tender, was always ei^arged except in the 'instance in which it only 
\\cighed 3GJ oz. I found that among fifteen cases of jiriniary malignant 
disease of the liver which are axailable, in tbc Guy’s Hospital and the 
Tathological Society’s cases, for calculating the weight, the heaviest was 
•J()7 oz., the next 200 oz., and the least 3Gi oz. The one of 200 oz. Avas 
the exceptional case in the boy aged twehe, and the one weighing 207 oz. 
Is lecordcd as a case of sarcoma. If avc exclude these two the average is 
116 oz., or if we only exclude the boy it is 127 oz. The usual weight is 
fiom 120 to 130 oz. 

Prognosis. — Omitting, for the reasons already given, the case of the 
child, I find that, after the first symptom ap[)car(‘d, two patients live<l 
four months, three lived three months, one lived Uvo and a half months, 
two lived two months, and in one the diiiation could not be- di;t(‘nnincd. 
That gives, roughly speaking, an average duration of twelve weeks. It 
Is csjiccially noteworthy that there arc no wide limits of duration, .so that 
It may be safely .said that primary malignant di.sca.se of the liver is usually 
rapidly fatal ; thus forming a .striking contiast to tho.si* cascjs in which the 
nrgan is affected secondarily, and in Avhich the patient often lingers for a 
hnig while. This conclusion is fully borne out by tln^ cases lecordeil in 
the Pathological Society’s TninstntioH.^ for in the four in which it is 
mentioned the duration Avas two, a half, three, and two month.s res[)ectively. 

It .appears, therefore, that primary cancer of the liver resembles the 
secondary foim in many symptom.s, but that the diiiation from the first 
.symptom probably never exceeds four month.s. Less imjiortant facts are 
that it is probably commoner in men than in women, pyrexia is rfot 
infrequent, jaundice is never deep olive green, is often absent, and if 
pre.sent is usiialiy slight, and the motions are rarely pale. The glands in 
the portal fi.ssure ai^c not often enlarged. 

In one case treated at Guy’.s Hospital disease of the liver was ne>^er 
suspected., A Avoman aged thirty -nine Avas admitted for what was 
regarded as the vomiting of pregnancy ; there Avas no jajmdicc, and 
no one even thought of disea.se of the liver. Premature labour was 
induced, but the Avoman sank. The po&t-mortcm revealed the fact th«t 
the liver Avas the seat of extensive maligna/! t growth, but that all the 
ot^r organs of the body were absolutely normal. A case almost 
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parallel to this is recorded by Tivy, in Avhich, if the abdomen had not 
been (‘xanjined and the livei found to be enlarged, it would have b(‘tMi 
impossible during life to susi^ect disease of this organ; yet ^he man 
([iiickly sunk and died. To be quite accui*ate, I ought not to have used 
the cases recorded, in the rathologieal Society s Transnr.Uons, as sai goina , 
l)ut 1 have done so because ])iiniary sai coma is ver}" rare, and is clinicall\ 
indistinguishable from cancer. Frciiucntly, moreover, tlicie •is much 
\ariance of opinion among lustologists whether a primary growth be a 
carcinoma or a sarcoma , but all the eleven cases in (luy’s Hospital were 
regarded as carcinoma. 

Perhaps this is the most suitable opportunity to call attention to the 
fact that malignant diseasii occurs occasionally in a liver which is •cirrhotic 
This hap[>ened in the last of the eases of primary y^alignant disease of tht‘ 
liver which occuired at (biy's Hospital. The iiatient, a man aged fort\ 
nine, had drunk hard, and he was admitted under Dr. (ioodhart in ISPJ 
for ascites and right idcuial eiliision A\'hen the ascitic fluid was diaAvn 
off, a lump Avas felt in the hepatic region, he was ncAcr jaundiced, and 
he died three days aftin- the paracentesis. The liver weighed IIS oz., 
and there was extreme cirrhosis in the ]mrts unaffected by the groAvth, 
which formed a large mass in the right lobe together with smallei masses 
scattered about in the lest of the li\er. It was a spheroidal caicinoma 
Our museum contains the luer of this cast*, and also that of a man aged 
sixty-eight, avIio Avas under Di. Pye-Smith in 1891, and in Avhom at 
death a spheroidal carcinoma Avas found in a cirrhosed Iner. In ISSb 1 
made a })ost-mortein examination on a man aged sixty-three, also undci 
Dr Ooodliart. lie had sarcoma of many bones. There Avas a secondary 
growth in the liAer Avhich Avcighed (30 oz. and Avas A^ery hard and cirrhosed 

Pkiaiaky (.'akcinom \ Ob' TiiK Oa i.l-Hl ADDKii. — This is not iiearlv 
so rare as was formerly siipposetl Most authors agree that often it 
owi*s its origin to gall- -.tones, A\hich are present in 95 per cent of the 
cases , and this (‘xjilains the fact that it is four times as common in 
Avomen as in men. Secondai y dcjiosits in the liver and in the glands in 
the [lortal fissure are veiy common, aiul therefore the sAiujitoms arc 
much the same as those of secondary carcinoma (if the Incr, (‘xcept that 
in ()S p(*r cent of tin* cases a definite tumour can be felt in the region of 
thf> gall-bladder, and frccpiently there is a history of gall-stone colic. 
Carcinoma of the gall-bladder often .spreads by e.xtension to the Iner, 
stomach, ami colon. An excellent account of the recorij of the subject 
is given by Ames (1). 

Pkimauy Caiu'INoma of thk BiLK-DroTs. — Our knoAAdedge on this 
subject has ]>eeu recently put together by Dr. Kolleston (9). The groAvth 
is nearly ahvays a cyliiidrical-celled carcinoma ; and Avhen it takes place 
ilT the bile-ducts Avithin the liver it is, until examined histologiciilly, very 
liable to be confounded a\ itlf primary carcinoma of the liA’er. AVhen the 
groAvth occurs in ducts outside the liver it thickens their aa^IIs and (jlls 
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*thcir lumen with shaggy growth. The gall-bladder and the ducts behind 
the groAvth become very much distended. It is about equally common in 
men and women. The chief symptoms are deep jaundice, pain, and uniform 
rnlargeiflent of the liver. Usually the organ contains but few secondary 
nodules, and therefore they are not felt during life. It is obvious that 
It is ui these cases that cholecystenterostomy is most likely to allbrd 
temporary relief. 

’ Sai^OMA of the Liver. — This occurs in two forms, primary and 
secondary. As has just been mentioned, the primary cannot be distin- 
guished, clinically, from carcinoma, and after death it often happens that 
It is a \ery difficult matter to decide between tliem. I have known 
different opinions given upon the same secirion. Its extreme rarity is 
evident from the fact tVt none of the eleven cases of primary malignant 
disease which I have quoted as found in the post-mortem room at Guy’s 
Hospital were sarcomatous. A primary siircoma of the liver, which weighed 
nearly 17 lbs., is recorded in the Pathological Society’s 'Tnmsarhons, 

Secondary sarcomas in the liver exactly reproduce the form of the 
’original growth. They arc rarely diagnosed, for the patient usually dies 
before they give rise to symptoms. In the years 1885-l)‘l wo have had 
MX cases at Guy’s Hospital. The primary scat was in the bones in five 
cases ; the secondary growths were usually vei y numerous in vai ions 
l^arts of the body. In most of the eases there was a solitary growth in 
the liver, and in one this was '2\ inches in diameter. In one only were 
tlie secondary growths very numerous, and then tiny wen? small. 

Pigment Tumours of the Liver. — 'riiese tumours, which are cither 
sarcoma or carcinoma, form such striking objects that museums con- 
tain many specimens. They only differ from the sarcoma.s and carci- 
nomas, already described, in tliat the growth is coloured black or dark 
brown j and under the microscojie the cells of the tumours are seen to be of 
a brown colour, and many contain abundant black jiigment granules. 
Melanotic sarcoma is much more common than melanotic carcinoma, and 
these sarcomas are almost always secondary to a melanotic sarcoma either 
in the eye or the skin. Many cases are on record : for instance, Ilright 
gives two, in both of which, from the presence of melanotic deposits in 
the skin, a correct diagnosis was made. In both the liver was cnorraofts. 
The second case illustrated the usual form, for there were innumerable 
melanotic nodular tumours in the liver. In the first case the melanotic 
new growth was diffused uniformly throughout the liver. This diffuse 
melanosis is very rare, but is mentioned by Schucppcl. In Bright’s case 
some non-mclanotic .secondary tumours were associated with this diffiSse 
melanosis; and sometimes in the same case we find some of the secondary 
nodules pigmented while others are free. Often only one or two melanotic 
sarcomatous masses are found in the liver ; doubtless because the patioMt 
died .before others could form. We have atspeciincn in Guy^s Museum 
in which there was only one tumour. Sometimes, as in Dr. Murchison s 
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case, although numerous, they are so small that they produce no 
symptoms. 

There are at least five cases of primary melanotic sarcoma of the liver 
on record : one by Frerichs, one by Block, one by Delepine, one Ify ^\ick 
ham Legg, and one by Holsti (o). Block records his as an example 
of endothelioma, but Schueppel thinks there is no doubt that il 
sarcomatous. 

Melanotic carcinoma is excessively rare. I have, however, seen one 
case. The only symptoms observed duiing life were progressive^ was ting 
and uniform hepatic enlargement. The liver weighed l’22i oz. I made 
the post-mortem examination, and there is no doubt the growth was 
primary in the liver. *The case is described in full (14). In IJelepincV 
case the tumour grew so 'rapidly that the patient positively gained 
freight (;i). 

Pigmentary malignant disease has no se])arate clinical symptoms fnmi 
ordinary malignant disease ; so unless a primary melanotic tumour is 
discovered during life it cannot be foretold that pigment will be found 
in the hepatic growths, nidess, on exposing the urine of such a 
patient to the .air, a brownish or blackish discoloration of it were to 
appear (melanuria), when a tolerably sure indication of the kind of 
growth would be obtained. 

Adenoma. — There is often considerable variety of opinion among his- 
tologists as to the exact boundary-line between adenoma and carcinoma 
of the liver; in fact, some regard adenoma as merely a stepping-stone to 
carcinoma. It would be well, as Coats suggests, to limit the vv^ord to the 
form known as nodular hyperplasia ; for the other so-called adenomas 
— its, for example, Greenfields case (11) — have more the habit of 
cancer. Kestricting the name in this way, we may describe adenomas 
as perfectly well-defined tumours having the same structure as proper 
hepatic tissue, except that the cells are a little larger than is usual, and 
often have double nuclei, and there m.ay be an increase of fibrous tissue 
botwcou them. If large, the tumours are soliUiry, and we have a 
specimen in our museum in which a globular mass l ^inch in diameter pro- 
tnuled from the surface of the liver. It consists, histologically, of 
normal liver tissue, except that theie is an excess of fibrous tissue. The 
patient was twenty-six years old ; he died of strangulated hernia. If the 
tumours are small, they are multiple and sharply defined. They are 
rare in man, but common in dogs. Sometimes .an excess of fibrous 
tissue surrounds them. These innocent adenomas •never give rise to 
symptoms during life. 

LywphtuienonuL — New formations consisting of lymphoid tissue, either 
generally dfftiised through the liver or occurring as nodules, are not 
micommon ; but they are only met with in Htxlgkin’s disease or in 
leiichiemia, and then form but a ^xirt of a widespread formation of lymphoid 
tissue. 
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Cavernous angioma of the liver is common, but proiiuces no symptoms 
(luring life. Murchison refers to a case of myxoma and to ojie of 
cystosarcoma, but these are too rare to be of any cliniccil interest. 
Cysts 01 the liver, not hydatid, are so exceptional, so infreejnentJy give 
rise Jo any symptoms during life, and are sij obscure in their mode of 
origin, that the discussion of them ^vould be out of place here. They 
are \ cr^t fully considered in the following pipers, in which also references 
on, the subject will bo found (8, 10, 11, 18). Minute fibromas are occasion- 
ally foi^d in the liver in the post-mortem room, but they do not cause 
any symptoms. 

.W. HaLK M HITK. 
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DISEASES OF THE GALL-BLADDER AND BILE-DUCTS 

Introductory anj^ (iENKKAL rkmarks. — Until ([uitij icceiitly diseases 
of the gall-bladder and bile -ducts could be adeijuately consideied with 
diseases of the liver; but the general advance of medicine, and its closer 
alliance with surgery, have given to these allections a place of their own 
in medical literature. 

Before the last decjade the ailments in cpiestion were studied from 
a purely medical standpoint — the standpoint still in the earlier stages 
of all cases, and throughout the entire course of many ; Imt in no cases 
have the recent advances in surgery brought about such an enlargerni^it 
of our resources, nor in any have the physician and surgeon been able to 
combine their Jorces to better effect. Vet even now we must not feel 
altogether satished* much still remains to be done in this field of work, 
not only from the pathological point of view and in the perfecting of 
diagnosis, but also in effecting a more scientific and direct therapciisis, ^ri 
perfecting the older methixls, and possibly in inventing more complete and 
thorough surgical procedures. * 

I propose to consider the subject under three heads : — (i.) ItiHara- 
matoDiy affectfons of the gall-bladder and aid le- ducts ; (ii.) Tumours; 
(iii^ Gall-stones. 
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Inflammatory affections of the gall-bladder and bile-ducts. 

These may conveniently be considered under the following divisions • 

A. Catarrhal inflammations : {n) Acute catarrh (Catarrhal jaundice) , 

{h) Chronic caUirrh. B. Suppurative inflammations: («) Suppurative 
cntnrrh: (a) Simple empyema, (ft) Suppurative cholangitis; (b) UJeera- 
tion, perforation and stricture of the gall-bladder and bile -ducts ; (r) 
Acute piirenchymatous inflammation and gangrene of the gall-bladder. 

Catarrh of the gall-bladder and bile-ducts. — The larger bile- 
ducts and the gall-bladder, being lined with mucous membrane feiving a 
cylindrical epithelium and ordinary racemose glands, like other mucous 
passages, arc subject to catarrh which may be acute or chronic. 

Acute catarrh is supjioscd to give rise to that evanescenti form of 
icterus, known as catarrhal jaundice, Avhich mor^ frequently occurs in 
young persons, usually comes on as a se(|uence of dyspepsia or as a result 
of exposure to cold, and is ordinarily unaccompiinied by pain or serious 
illness ; medical help is sought on account of the marked objective 
symiitom of jaundice. 

When it is borne in mind that the bile-ducts have a small calibre, 
that the mucous lining is cajmble of swelling, an4 that the secretion of 
bile takes place under very low pressure, it is easy to suppose that 
catarrh in this situation may lead to jaundice, though absolute proof 
of this causation is wanting ; simjflc catarrhal jaundice furnishes no 
necropsies. Fagge, indeed, doubted that catarrh of the bile-ducts gives 
rise to swelling of the mucous membiane. lie says: “A more probable 
suggestion is that catarrh of the duodenum obstructs the obluiue and 
narrow passage of the duet through the walls of the gut.” If so, we may 
ask why jaundice does not more commonly follow what is probably a 
frec(uent disorder. ^loreover, we should expect a chronic catarrh to 
produce permanent jaundice. 

The usual cause of acute catarrhal jaundice is probably an extension 
of inflammatic^n from the duodenum ; and as the common bile-duct 
tiavcrses the walls of the duodenum very obliquely, this narrow terminal 
portion of the duct is usually the seat of the primary obstruction. 
Beside gastro- intestinal catarrh, eximsure to cold, extension to the 
bile-ducts of inflammation from the jiarenchyma of the liver, carcinoma 
of the liver, gall-stones, hydatids, pneumonia, and other acute inflamma- 
tions and infectious fevers must be mentioned as causes of catarrh, direct 
or indirect. Murchison gives gout and syphilis as causes, and under 
this head Faggo includes jaundice due to fright and, that occurring 
in epidemics. Although it is well known that in 'cancer of the liver 
jaundice is a veiy variable sign, it is not always recognised that the 
ic?erus is at times dependent on an associated catarrh which may be 
relieved by treatment, though the original disease persists and pro- 
gresses. xVie same remarks apply with almost equal force to midtilocular 
hydatids. 

The symptoms of adtite catarrh of the bile - dutts (cat*n*hal 
jaundice) may be so slight that the patient may know nothing ol'.jhis 
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condition until he is told that he is 3’ellow ; but ordinaril}^ s^unptoms 
of gastro-intestinal disturbances — such as coated tongue, bad taste, eructa- 
tions, yant of appetite, nausea and sickness — precede the jaundice. 
According to the duration of the jaundice so will be the iiiterfereiico 
with^health and with the general nutrition of^the jxitient. 

Enlargement of the liver or of the gall-bladder is not soon in 
ordinary slight cases ; but, if the affection be prolonged, the liver may 
Ixi swollen and the gall-bladder somewhat enlarged. Under ordinary 
circum^t^inces the symptoms pass off in two to six weeks, and the patient 
may feel quite well some time before the jaundice has quite disappeared. 

In other cases, especially if carelessly treated^ the, disease may drag 
on for weeks or months, the liver enlarging and considerable cmaeiatioii 
taking place, so that |lie (piestion of serioiis organic disease has to be 
considered. 

Where, however, the symptoms depend on simple catanh, recovery 
usually tiikes place under proper management ; but if the acutt^ catai rh 
complicates some other di.sea.se, the symptoms will depend on the cau^e, 
and may be both serious and persistent. 

Though other ajuuptoms mav be almost ab.sent, catarrhal jaundice 
ahvays demands jhe most careful consideration, lest the case tiiin out 
to be one of acute atroplu^ of the li^el•; which, however, is fortun.itely 
an cxtremel3" rare disease. The absence of serious synqitoms (esju'cially 
of delirium and rapid pulse) and the usually s])<'cdv recoxeiy nndei tieat- 
ment are, as a rule, sullicient to enable a diagnosis to be nude ; but, as ])i. 
Donkin pointed out in reporting a case of malignant jaundice in a child tw o 
years of ago, ‘^a ])ractical lesson to be leain(‘(l from such cases is to be ver y 
guarded in the prognosis of all .so-called and apjiarent cases of ‘simple ^ or 
‘ congc.stivc ’ or ‘ catiirrhal ' jaundice in children, when the jaumlice does mit 
abat^ within a week, and .still more w hen it increa.ses " (II). Ihe abscMice 
»)f pain and of the preceding characteristic gall-stone attacks w ill ordinarily 
di.stinguish simple catarrh from that accompanying cholelithiasis. Mon*- 
over, the jaundice in gall-stones usually pa.s.ses oft rapidly, or, if persistent, 
is generally inten.siftcd after ])aiii, and is often associated wdth ague-like 
seizures. In cancer, catarrh of the bilealucts is probably' the chi(‘f cau.sc/ 
of the jaundice ; but lo.s.s of ftesh, ascites, and no<lule.s or tumour of the 
liver usually aftord sufficient tlata for diagnosis. 

In cirrhosi.s, the .slighter degree of jaundice, the u.sually more advaifced 
age, the previous history of drunken habit.s, and the ascites, tog(?ther with 
the generally' ijiorc serious svuiiptom.s and the jjh^'sical examination of the 
liver, afford in nearly all cases sufficieiit help to prc\cnt mistakes. As a 
rule it may be said that jaundice in a young person coming on witl^out 
pain, or jiny apjiarent cause except di.sordcrcd digestion, is mcjst probably 

catarrhal. , 

As catarrh of the bile-ducts is generally an extension of diifxlenal 
catarrh, abstinence from alcohol, a light simple diet, and mild saline 
ape^ ents are* indicated. If other medicine He thought necessary, a simple 
rMbarb and soda mixture will answ'er w^ell. Half a pint, or a pint, of 



214 


SYSTEM OF MEDICINE 


the natural Carlsbad water, taken warm the first thing in the morning, ia 
often of service as an aperient ; if this be insufficient, a teaspoonful of 
Carlsbad salts can be added, or these salts may be taken in pjain hot 
water. As a rule the patient need not be put to bed, but he should be 
warmly clothed anrl avoid ^hills. t 

If the cause be chill, a warm bath with hot applications over the liver 
and a diaphoretic medicine will be advisable. Salicylate of soda* is said 
to be of service. As in jaundice the bile is pnncipally excreted by the 
kidneys, it is important to mainUiin their action by diluent drinksraiid by 
other diuretics if required. 

When the jaundicyj is long continued, the administiation of oxgall 
may assist the assimilation of fats ; and creasote may prove of service as 
an intestinal antiseptic. r 

Rectal injections of hot water, from one to two pints daily, at a 
temperature of from 00' to 90", to be retained as long as possible, are 
said to ])rove beneficial by causing a contraction of the gall-bladder Avhich 
may overcome obstruction due to accumulation of mucus in the common 
duct. 

Chrotnr rafanli nj Ihr (jitU-hJadder without jaundice forms a distinct 
and definite disease ; and I have seen several casc% in which careful 
observers had diagTiosed cholelithiasis and had recommended operation, 
but in w'hich neither the gall-bladder nor ducts contained anything firmer 
than thick ropy mucus, which seemed to be the cause of the i)ainful 
contractions of the gall-bladder simulating gall-stone colic. In one case 
of this kind, in a lady of fifty-six on wluan 1 operated, the gall-bladder 
contained bile mixed with thick mucus which formed plugs something like 
small grains of boiled sago There were no other signs of disease, but 
the gall-bladder was very laigc and pouched and its mucous membrane 
thickened. The gall-bladder was drained, and it was kept open for a 
fortnight ; the wound was then allowed to close. The patient continues 
well, and is freed from her formerly frc<|uent attacks. 

Although in these cases the gall-bladder is usually distended it rarely 
forms a distinct tumour, and there is an absence of pain on pressure over 
it. Unless gall-stones ha've been ])resent at some time there are usually 
no adhesions of the gall-bladder or ducts to the neighbouring viscera. 
This proves that the infiammation has not penetrated to the peritoneal 
coat, as usually it does when dependent on gall-stones. 

This catarrh may be the sequence of gall-stone irritation ; but in other 
cases it is probably due to the dependent position of thee fundus of the 
gall-bladder, or to chronic ctmstijiation and accumulation of fteces in the 
hemtic fiexuro of the colon interfering with the regular emptying of the 
' gall-bladder. , 

* The diagnosis of this affection from cholelithiasis may usually be 
made by observing that the attacks are less severe and less prolonged 
ttein in gall-stone colic ; that no gall-stones are found in^ the evacua- 
tions after an attack ; thal jaundice seldom supervenes, or if ? do 
is only very slight ; that there is no tenderness on pressure betw\pn 
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the ninth costal cartilage and the \imbilicus, and that the affection, as a 
nile, will yield completely to treatment. Should medical treatment fail 
to give relief, it may be difficult to distinguish chronic ciitarrh of the gall- 
l>h*wlder*from cholelithiasis ; but if, under the belief that the case is one 
of ggll-stones, the gall-bladder be exposed and no concretions found, 
drainage of the gall-bladder will probably etfoA a cure. 

Chronic catarrh of the bile-ducts may be simply a sequel of the acute 
fovni ; it may then give rise to a more or less persistent jaundice leading 
to a suspicion of more serious organic disease. Although dyspeptic 
symptoms arc present, due to the associated g;istro-intestinal catiirrh and 
jaundice, and some loss of weight, yet the retention of bodily strength, 
and the* absence of sueli serious sequels as ascites, hiemorrhagos, and so 
forth, generally suggest a good prognosis*; moreover, the symptoms 
usually yield to proper treatment. 

Catarrh of the bile-ducts jnobably always accompanies jaundice from 
whatever cause ; and, as J)r. Mtixoii has pointed «mt, when an obstruction 
in the common duct is complete, a colourless mucus is alw.iys found 
in the bile-duct. A search through the pathological records of (biy's 
’ Hospital for twenty years failed to discover any exception to this rule. 
When the obstruction is jiartial the mucus may be charged with bile, as 
the liackward pressure is not sufficient to sto]) the secretion and the 
pouring out of bile into the ducts. 

As a concomitant of cancer of the liver and of the bile-ducts chronic 
catarrh is common, and is fre<iuently the cause of the accompanying 
icterus. T^hus the relief to the jaundice allorded l>y treatment in a 
necessarily fatal disease is accounted for ; wherc'as when the jaundice is 
tlependcnt on pressure of the growths on the ducts, it will be slightly f»r 
not at all iiiHuenccd by remedies. 

The same remarks apply to the effects of hydatids, of abscess, and of 
other organic diseases of the liver. 

Ciall-stones are probably always accompanied by catarrh and by the 
formation of thick, ropy mucus which, as it passes, sets up attiicks of 
pain ; and it seems not unlikely that some minor seizures <jf pain, 
followed by little or no jaundice, are of this nature — in which case, of 
course, no gall-stones will be found in the cvacu.ations. 

Chronic catarrhal jaundice needs jiractically the sjime treatment as the 
.acute form: careful dieting, regular exercise, a saline aperient in '•he 
morning, and an alkaline medicine, being the chief means required. In 
case the disease prove obstinate, treatment at Carlsbad or Harrogate will 
probably*^ be of service. 

Should the catarrh depend on organic disease, the treatment may 
require some modification to meet the special features of the case. * ' 

In chronic catarrh of the gall-bladder, regular e.xcrcise, massage over • 
the hepatic region, the avoidance of anything tight roul^d the waist 
(which will increase the dependence of the fundus of the gall-bladdej:), 
care^l regufhtion of the diet, and the judicious employment of saline 
am^ents, should in all cases be recommended. 


2I6 


SYSTEM OF MEDICINE 


A tumblerful of the natural Carlsbad water, with a little hot water, 
taken before breakfai^t each morning; and every other morning, in 
addition, a dose of Carlsbad salts, or of sulphate of magnesia,^ are un- 
doubtedly useful ; as is also an alkaline tonic dose containing soda and 
mix vomica taken before lunch and dinner. ^ 

The spasmodic attacks may require the administration of a sedative 
if slight, a grain of exalgine iu hot water, repeated in half an Ivuir, will 
often relieve the pain ; or twenty drops of spirit of ether in half .an 
ounce of chloroform water, the dose to be repeated every fifteen ,piinute.s 
until relief is obtained. 'J'he application of hot fomentiitions, and the 
administration internally of a pint of hot water, will at times affoid 
efficient relief ; but in some eases nothing short of a subcutiiweous in- 
jection of morphia Avill suffice. If, after a feAv yeeks of general treat- 
ment, the symjitonis arc not relieved, the flisordcr will probably be 
attributed to gall-stones, and o])erative treatment will be considered 
If the gall-l)ladder and ducts be found free from gall-stones, chole- 
cystotomy and drainage should nevertheless be performed ; and it Avill 
bo foiuul useful after the third day to syringe a little warm Avater 
gently through the divainage-tubc daily so as to Avash out the ducts ; 
after a week or ten days the tube may be left out, and the Avound 
alloAved to close. 

(jcneial treatment directed to the causes should be continued for 
some time aftoiAvards. 

Suppurative Inflammation of the bile passages. — At first sight 
suppurative iidlammation of the gall-bladder and bile- ducts >voul<l seem 
to bo capal)le of description in small compass and under one heading , 
but the subject is by no means as simple as it Avould appear. 

For instance, sinqde empyema or siqipurative catarrh of the gall- 
bladder, Avhich is closely allied to sujjpurative cholangitis, differs alto- 
gether from phlegmonous cholecystitis ; this latter, hoAvever, is also 
associated Avith pus in the gall-bladder, and may thus cpiitc properly be 
called an empyema. Phlegmonous cholecystitis, hoAvever, if not operated 
on expeditiousl}’^, is one of the most fatal of diseases, as not only is 
there a tendency to gangrene, but also to a rapidly-spreading and lethal 
form of ])eritonitis. The difl’ercnt clinical characters of suppuratiA^e 
inflammation can probably be accounted for by the presence or absence 
of Vertain organisms ; and although the bacteriology of this region is 
still in its infancy, sufficient good Avork has been done to make a revicAV 
of it well Avorth our consideration. It has been supposed that the bile 
is an antiseptic fluid Avhich tends to prevent decomf)osition in the ali- 
mentary canal ; but in a scries of obserAations Avhich I published some 
' years ago on a case of biliary fistula (31), I found that the absence of bile 
‘ from the intestine of a Avomaii during a period of fifteen months did 
not lead to any irregular feiTiientative process ; the alleged antiseptic 
effect of bile on the fa?ccs is, therefore, probably imaginary. Normal 
bile is, hoAA'CA'cr, generall}’ sterile : this AAas proved by Nefter in 
Avho experimented on dogs ; and the fact has been confirmed by Gilbert 
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and Girode, and, later, by Naunyn, who found it sterile in two oases 
within a few hours of death. 

In a case of mucous fistula, <lue to stricture of the cystic duct, the 
constiintly clean appearance of the edges of the fistula suggested to me 
that ^the fluid secreted by the gall-bladder might possess antiseptic 
properties ; moreover, when collecting the fluid for experimental pur- 
poses, !• found I could leave the flasks exposed to the air for several 
days without any apparent change, an observation which strengthened 
the prQ^umption. Professor Birch, to whom I supplied some of this 
fluid, performed numerous cultivation experiments, and came to the 
conclusion that its antiseptic properties were l)ut slight, the want of 
change being probably due to poverty of tne fluid in nutrient 
materials (3). ^ * 

When, however, the flow of bile from the cystic duct is arrested, 
micro-organisms often enter the gall-bladder ; and Charcot and Gom- 
bcUilt, after ligaturing the common duct in dogs, demonstrated the 
presence of organisms within the gall-bladder. 

This observation was confirmed by Nctter, who found that twenty-four 
lioiirs after aseptic ligature of the common duct in dogs, organisms — a 
rttaphylococcus and B. coli communis — coiihl be cultivated fn^in the bile. 

The B. coli communis is said to be the most abundiint and most 
frecpicnt of the bacteria found in the healthy man. Jt has been ilemon- 
strated in every part of the alimentary canal, from the imiuth to the 
anus. It varies greatly in its virulence, and in expiuiments on animals 
it a])pears to be harmless when t.akcn from the normal intestines. If, 
however, the intestine, or its diverticula, become the seat of a morliid 
process, then the bacillus becomes ^irulent. At one time, as shown 
by Kscherich, it may act as an ordinary i)yogenetic oiganism pro- 
ducing local abscesses ; at another as an active pathogenetic organism 
})roducing fatal septiciemia. 

• In simple catarrhal empyema of the gall-bladder, organisms are not 
necessarily present ; for instance, in a case in which 1 recently oper- 
ated, where a tumour of the gall-bladder had been j)resent for a year, 
and from which I removed sixteen gjill-stones and two ounces of thick 
muco-pus. Dr. Buchanan and I failed to discover any organisms. In this 
case the walls of the gall-bladder were not thickened, and the serous 
coat was free from inflammation. Moreover, there were no adhcsidlis 
except over the cystic duct, where the largest gall-stone had been 
impacted. On, the other hand, Mr. C. B. Lockwo^xl found streptococci 
and other organisnfs (but no amoeba3 coli) in an cmi>yema of the gall- 
bladder. 

In acyte or phlegmonous cholecystitis the walls of the gall-bladucr 
are swollen and oedematous, and they may be infiltrated with pus. 
In three out of five of such cases Naunyn found the B. coli communis in 
the pus. Bonnecken in 1890 demonstrated these organisms in the sne 
of a^trangulated hernia, although there wiA no i>erforation. Barbacci 
haswlso shown that peritoneal 8e|>8i6 may occur without perforation of 
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the gilt. Though there be no perforation, the spread of infection 
through the walls of the gall-bladder may occur in these cases, as may 
virulent peritonitis. Gilbert and Girode found typhoid bacilli in the 
pus from a case of empyema of the gall-bladder which came on as a 
sequence of enteric fever, Gilbert and Dominici also assert thap they 
produced suppuration in the gall-bladder and liver of rabbits by inject 
ing fi culture of typhoid bacilli into the common duct. These bio- 
logical facts are borne out l>y the clinical observations of Dr. Murchigon 
and Dr. Halo White, who found evidence of inflammation and uj^eration 
of the biliary passages in well-marked and fatal cases of typhoid fever. 

From the foregoing observations it would seem that though the 
bile- channels and their contents, under ordinary conditions, ^are free 
from organisms, their pro:?fimity to the intestiiif^l canal, where bacteria 
abound, renders them liable to invasion; infection does not occui, 
however, when the organs are healthy, but only under some abnormal 
condition such as gall-stone obstruction or typhoid ulceration. 

Suppurative catarrh of the gall-bladder and bile-ducts. — In the 
greater numbei’ of cases, both of simple empyema of the gall-bladder 
and of suppurative cholangitis, gall-stones are the primary cause ; but 
hydatid disease and cancer of the ducts may also dispose to supj^urative 
inHammation. 

Suftpantfur rntarrh (tf the, hile-tracfs must always be a serious affair ; 
though simple catjirrhal empyema of the gall-bladder alone, due to 
obstruction in the cystic duct, is of much less serious import than when 
it is associated with su})i)uration of the ducts within the livcr» 

in eatdn'hal empyema of the gall-bladder, without invasion of the 
hepatic ducts, the symptoms will depend on the cause ; but, as this is 
in nearly all cases cholelithiasis, there will be the usual history of gall- 
stone attacks, followed by a swelling under the liver and by a continued 
instead of an intermittent jiain. 

Tenderiuss is nearly always present in conserpience of the local 
adhesive peritonitis, which is rarely absent. 

The tumour, if seen at an early stiige, will descend with the liver 
on respiration, and will be palpable as a rounded swelling. After a 
time the swelling may become more diffiiscil and general, and the 
movements during respiration will be less marked, or may cease if the 
iiMammation extend to the abdominal walls. If the suppuration extend 
beyond the gall-bladder the pus may make its way through the 
parietes, and an abscess may form either under the, .ribs or at the 
umbilicus. For the description of the physical si^s see the sections 
on Tumours of the Gall-bladder (p, 226). 

At first the constitutional symptoms may be but slightly marked, 
and there may be no increase of temperature ; though in some cases 
from the beginning, and in others in the later stages, rigors or chills 
with fever may point to the formation of pus. 

The patient may be dfiven to bed at an early stage* on accdt*nt of 
the pain on movement. The loss of appetite and the fever lead t^oss 
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of flesh and weight, and yet the case may go on for several weeks, el- 
even months, before relief by operation is sought. 

In suppurative cholangitis there is progressive enlargement of the 
whole liver, which may descend as low as the umbilicus ; the swelling 
being pUni form, smooth and fender on pressure. If the enuso bo in the 
common duct, and the gall-bladder has not previously become con- 
tiacted, '4ihere will be the additional enlargement caused by its dis- 
tension ; but when contraction has taken ])lace, as also when the 
obstruction is in the hepatic duct, there will be an absence of the 
signs of empyema of the gall - bladder. Pain ma}^ be .ibscnt, as in 
one case, on which I o])erated, where the disease was dependent on 
cancer oft the common duct ; but where it is dejiendent on gall-stones 
the pain may be sevpre and parox 3 '^smal, ‘each attack being accom- 
panied by ague-like seizures and an intensification of the jaundice. 

Jaundice is always present, and is both })ersistcnt and intense. 
Continued fever, with occasional rigors and profuse perspiration, is a 
feature of the disease, and with it rapid loss of flesh and strength. 

Pneumonia or pleural empyema not infrecpiently sujicrvenes. A I though 
the disease oft<m proves fatfil, recovery may occur if the cause can be 
removed at a sufficiently early stage. 

In a case of suppurative cholangitis, dependent on cancel- of the 
common bile-duct, which proved fatal in tlie Leeds Infirmary, the bile- 
clucts throughout the whole of the liver were found full of pus, the main 
channels being considerably dilated. If the disease be less acute, the 
inflammation concentrating itself in some parts of the liver may lead 
to abscess, which may form a distinct tender swelling and givii rise to 
the usual symptoms and signs of hepatic abscess. For a full account of 
cholangitis the reader is referred to j). 219. 

The treatment of simple empyema of the gall-bladder is almost 
purely surgical : it consists in evacuating the pu.s, draining the gall- 
bladder, and removing the cause if this bo ])ossiblc. If the patient 
be very ill the operator may have to re.st content with cholccystotomy 
and drainage, leaving the obstruction to be dealt with afterwards. If 
the case be seen at an early stage, the cause, if removable, should be 
dealt with at once. The operation ^delds excellent results, and I can 
])oint to a number of patients tints treated who are now (piite well. 
Even in suppurative cholangitis, with distended gall-bladder, choib- 
cystotomy should be performed and free drainage established. Although 
good results caynot be expected in all cases, an amelioration of the 
symptoms may be looked for in a fair proportion, and in others complete 
relief. 

If a lopalised abscess be discovered in the liver it should l>e oixsncd 
and drained ; and though it is scarcely to be expected that the results of 
operation can be brilliant in these otherwise almost hopeless cases, yet 
the chance of permanent benefit is worth snatching at. • 

general means, warm applications to the hepatic region, an initial 
me^ftirial purge followed by milder laxatives if required, intestinal anti- 
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sepsis by bismuth and salo], the relief of pain, if called for, by sedatives, 
and the treatment of other symptoms as they arise, will afford some 
amelioration, though the relief will probably bo onl}^ temporary. 

Ulceration, perforation, flstula, and stricture. — These pathological 
conditions may conveniently be considered together, as they u^iualh', 
thfjiigh not constantly, own one origin, namely, gall-stones ; moreover, 
perforation, fistula, and stricture are all accompanied or preaeded l)y 
ulceration. 

Ulceration of the gall-bladder and bile-ducts is found to be j:>jiesent in 
many though not in all cases where a gall-stone is impacted ; and it may 
help to explain the afjue-like attacks which are present in some cases of 
cholelithiasis and absent from others. Ulceration is generally iound also 
where gall-stones have led t(5 empyema of the gall-l^ladder or to suppurati\ c 
cholangitis. The ulcers may be <]uite superficial, mere abrasions of the 
epithelial lining, or they may bo (leepor, extending into or through tin* 
other coats. Ulceration is, however, chiefly important from its effects 
— perforation, fistula, or stricture. Ulceration, or even perforation of the 
gall-bladder or bile-ducts, may occur independently of gall-stones. 

Di*. Halo White (38) described a fatal case of enteric fever in a boy of 
seventeen, in which there were, besides the usual signs of the fever in tin* 
intestine, suppuration and ulceration in the gall-bladder; there was no 
obstruction to the passage of bile. In some places the walls of the gall- 
bladder were \ery thin and almost perforated. Murchison, in his work 
on the ContiniKHl I'evers, says : “ The lining membrane of the g.dl- 
bladder is very liable to become inflamed in enteric fever without pro- 
ducing very marked symptoms during life ” ; later, he refers to a case of 
death from perforating ulcer of the gall-bladder in a youth aged nineteen 
on the fifteenth day of typhoid fever. 

Perforation of the bile passages is not uncommon, but general 
peritonitis from this cause is rare ; as the ulcer advances, extravasation 
is preventeil by adhesive jieritonitis. 

General suppurative peritonitis from this cause does, however, 
occasionally occur, leading to a sudden peritoneal catastrophe and, as a 
rule, to a speedily fatal termination. 

In cases of ru])ture of the gall-bladder from straining, as in cases 
reported by Dr. Willards (39) and by Mr. Lake (20), there was in all 
jA-obability some previous disease, such as ulceration, leading to thinning 
and weakening of the walls of the gall-bladder, and disposing to rupture 
from slight causes. , 

Dr. George P. Biggs reports a fatal case of fierforating ulcer in 
a woman who had suftcred a month previously from gall-stone colic. 
Ttie onset was sudden, and was accompanied by crami>like pajns in the 
upper abilomen, which were rapidly followed by signs of acute general 
peritonitis. She died on the fourth day of illness. At the autopsy 
ttie abdomen was found gre.atly distended and full of a dark brown, 
bile-sti\inod fluid having slightly faecal odour ; the peritoneuKj was 
covered with fibrinous exudation. Just inside the orifice of the common 
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lule-cliict a large gall-stone was im]>acted, and at the junction of the gall- 
bladder and cystic duct a minute oblique perforation was found in the 
rioor of an old ulcer. The cystic, hepatic, and common ducts were all 
much dilated, the latter admitting a c^dinder one centimetre in diameter. 
The n^uscular wall of the gallddadder was hypertro[)hied, and the mucous 
membrane thickened from chronic inflammation ; near the outlet there 
was supevficial ulceration. 

.If perforation be recognised and operated on at once, recovery is 
j)ossible^as in the case of a man aged forty-five, whom I saw with Dr. 
HraithAvaite of Leeds, and who, after symptoms of inflanimation in the 
hepatic region extending over several weeks, suddenly became Avorse and 
showed signs of gcneml peritonitis. I opened the ‘abdomen in the right 
Iniea-semilunaris and evacuated several pints of bile and pus. The 
alxlomen was Avashed out, and drjiinage-tubcs Avcrc pissed, betAveen the 
Iner and diaphragm, into the right kidney ]>ouch mid downwards towards 
the pelvis ; the patient recoA^ered and is now in perfect health. 

One of the most remarkable cases of perforation of the gall-bladder 
following typhoid ulceration, successfully treated by abdominal section, 
IS reported by Dr. Moiiiiier Williams and Mr. Marmaduke Slieild ( 10). The 
case occurred in a married Avomen, aged thirty -one, Avho Avas treated by 
operation on the fifty-first day of the disease ; the- gall-bladder Avas then 
found to be rigid, thickened, and of a dark ])lum coloui-, Avith a sharply 
circular sloughy ulcer, the size of a threcjienny piece, near its neck ; the 
gall-bladder contained about one and a half ounce of thick ofl’ensive j)us ; 
the abdomep Avas Avashed out, the distended intestines Avere emptied by 
imncturc, and gauze -packing Avith drainage Avas adopted : a complete 
cure AA^as the result. There seems to be a cpiestion Avhether the case Avero 
not one of phlegmonous cholecystitis from the first, but there can be no 
question as to the brilliant success of the treatment. 

In the greater number of wises jAcrfcwation occurs sloAvly, as in a case 
of a feeble, aged Avoman Avhom 1 wiw Avith Dr. (’hiuhvick of Leeds a 
fcAv days before her death. Jaundice had been present for five years, 
and at the necropsy a large gall-stone Avas found lying in a cavity out- 
side of the common duct, but pressing on it. The cavity Av^as shut off 
from the general peritoneal caAuty by adhesion of the neighlx)uring 
viscera. 

In some cases, as in one reported by Mr. Norton, the primary per- 
foration may lead to the formation of a second cavity bounded by 
plastic lymph, jvhich in its turn may rupture and lead to faUil peri- 
tonitis. The folloA^ing is a biief account of the post-mortem appearance 
in the case referred to ; the patient Avas a Avoman of sixty : — “ The 
body Avas well nourished, the abdomen Avas distended, and on opin- 
ing it much orange-coloured fluid escaped, and general recent adhesive 
l>eritonitis Avas discovered. Just beloAV' the liver Avas a cavity the size of 
an orange, bounded above by the under surface of the liver, and in fro»jt 
by tJ/j thin •margin of the liA'cr and the •omentum which had been 
adlwent to it. Below, it Avas separate^l from the colon by much 
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thickened tissue. On its inner side lay the omentum, and on its outer 
side, covered by adhesions between the liver and adjacent parte, lay the 
gall-bladder, which opened into the cavity by an aperture which would 
admit one or two lingers. The wall of the gall-bladder a\^s much 
thickened, and several stones half an inch in diameter were found^, lying; 
in it Where the omentum had before been adherent to the anterior 
edge of the liver, forming the anterior wall of the cavity, it ha^ become 
detached, and thus the bile had escaped into the peritoneum and set.uj) 
fatal peritonitis. No d(jubt at one time the gall-bladder, contairyng gall- 
stones, had ])erforated under these surrounding adhesions, and thus the 
secondary gall-bladder had been formed which in its turn had finally 
ruptured into the peritoneum. The old gall-bladder was not (Jiliited to 
any extent.” » 

In several cases I have seen a large gall-stone ulcerate its way quietly, 
almost without symptoms, into the duodenum or colon, and produce no 
distress until in the intestinal canal, when all the symptoms of acute 
intestinal obstruction were produced. Rarely gall-stones have ulcerated 
their way into the pelvis of the right kidney and set up symptoms 
of renal stone. Where adhesions form between the gall-bladder and 
the parietes an abscess may form in the abdominal wall, either over the 
region of the gall-bladtler, at the umbilicus or elsewhere, which, on being 
opened, discharges pus and gall-stones, and leaves a fistula which, Avithout 
further treatment, may become permanent, and discharge mucus or miico- 
pus or bile ; sometimes such a fistula may close spontaneously if the 
obstruction have passed away. Contrary to Avhat one might suppose, 
fistulas between the bile passiigcs and other hollow viscera in the majority 
of cases close spontiineously, leaving visceral adhesions : thus the fistulas 
are but rarely found post-mortem. 

A fistula may at times open the way to septic absorption and to death 
from septic complications. JMucous fistulas arc occasionally seen after the 
openition of cholecystotomy Avhere the obstruction in the cystic duct has 
not been overcome, or Avhero that iluct is the seat of stricture. In one 
case of this kind with which 1 am acquainted, the patient has so little 
inconvonionce that she does not think it worth while to undergo any 
further treatment. In two other cases of mucous fistula dependent on 
stricture of the cystic duct I removed the gall-bladder, eft'ecting thereby 
a vomplete and permanent cure. 

Riliary fistula may also continue after cholecystotomy where the 
common duct is strictured, or where the obstruction is permanent, or has 
not been removed. In two cases of this kind, depcifLlent on stricture, I 
connected the gall-bladder to the intestine by means of decalcified bobbins, 
airfl then closed the external Avound ; thus the fistula Avas cured and the 
flow of bile restored to the bowel : both patients are iioav in very gtxxl 
health. ‘ 

e Stricture is probably ahvays the result of ulceration due to gall-stones, 
and may not manifest itself until the original cause has 'passed ^vay. 
If in the cystic duct, it leads to a gradual and almost painless di^en- 
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sion of the gall-bladder ; if in the hepatic duct, to a gradual increasing 
jaundice with enlargement of the liver, but without distension of the 
gall-bladder ; if in the common duct, to jaundice, enlargement of the 
liver and distended gall-bladder ; though if the stricture have been 
caused by gall-stones in the common duct the gall-l>laddcr may be con- 
tracted. In one such case (not yet reported), in wJiich 1 recently 
uperated^the history of gall-stones had exteiuled over a period of eighteen 
years, and for three years there had been persistent jaundice dependent 
on stricture of the common bile-duct. 

The first and last events are not very uncommon, as will be gathered 
from the foregoing remarks ; but stricture of the hepatic duct is probably 
very rare, though a fatal case was lately reported. * 

A form of stricture not commonly describad, but whicli may be found 
occasionally, is one in ihc middle of the g.ill-blatlder prcKlucing an lioin - 
glass contraction of that ordinarily pt^ar-sliaped cavity : in one case 1 
found the upper cavity separated from the lower by a stricture apparently 
impermeable ; both cavities contiiined gall-stones which were successfully 
removed. 

Needless to say, stricture of the bile passages will scarcely call for 
diagnosis apart from its cause ; though difierent treatment Avill be 
demanded when the disease is recognised at the time of operation. 

In stricture of the cystic duct the gall-bladder should be remo^ed, 
otherwise the symptoms will recur when the wound closes, or there vill 
be a permanent mucous fistida. 

As an alternative, the gall-bladder may be “ short-circuited ” into the 
intestine, as in the lemarkable case reported by Mi*. Swain (.‘il). In 
stricture of the common duct cholecystenterostomy must be jierfornicd, 
not a simple cholecystotomy ; otherwise a permanent Inliary fistula will 
cerUiinly be formed. 

Acute phlegrmoAQUS cholecystitis and Gangrene. — Acute or phleg- 
monous inflammation of the gall-bladder vas de.scribcd by Coui voisier in 
1890 under the name of acute progressive cmpycimi of the gall-bladder; 
and he stated that it usually leads to a fatiil termination in a few days 
from dift'uso peritonitis. Only seven cases are recorded in Courvoisier's 
voluminous statistics. Potain also .says that, besides the ordinary \ariety 
of empyema of the gall-bladder, there is an acute empyema of a vc#y 
grave kind, which is followed by rapid peritonitis and death. In one 
case, which he describes, death occurred on the second day after the 
onset of the atUick*; and although there was no perforation of the walls 
of the viscus, infection had spread through the coats to the general 
peritonefil cavity. Osier (28) also refers to it as an extremely liAc 
disease. 

A case describeil by Mr. W. Arbdthnot Lane affords a gJo<i example 
of phlegmonous inflammation which, owing to the secondary [>eritonitij, 
simulytcd acirte intestinal obstruction. A»maii, aged fifty-four years, 
was/suddcnly seized with severe abdominal ]>aiii immediately after 
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a rather hearty meal. This continued and was accompanied by fre- 
quent vomiting: next day the vomiting became less frequent and 
then ceased; ingestion of food, however, caused much distt^ess and 
a renewal of the vomiting. The abdomen became much (flstended, 
the pain and distension being more marked on the right side. ^These 
symptoms increased in severity till the fourth day of illness, when 
Mr. Lane first saw him. The bowels had not moved since ij^Q onset. 
He was now in a very prostrate condition with a small, rapid pulse and a 
very distended, painful, and tender abdomen, the hardness anc^ fulness 
being most distinct about the right hypochondriac region and its vicinity. 
There was no previous history of gall-bladder trouble nor of intestinal 
obstruction. From the distended condition of the small intestines and 
caicum, and the collapse of the colon on the left side, the case was supposed 
to be one of obstruction about the hepatic flexure! On opening the peri- 
toneal cavity a very thick layer of firm lymph was found, covering 
the edge of the liver and extending over the adjacent transverse colon ; 
beyond this part the colon was empty, in marked contrast with the 
distended condition of the proxim;d part of the bowel. In immediate 
relation with the transverse colon and the duodenum, which was also- 
covered with lymph, was found a tightly -distended livid gall-bladder 
which, though not larger than normal, was evidently very acutely in- 
flamed. The whole of the lymph was carefully removed, and the gall- 
bladder tapped of its contents, which consisted of a thick muco- 
pus. The opening was then enlarged, a drainage-tube inserted, and the 
margins of the wound stitched to the peritoneum. No gajl-stone was 
discovered. The patient made a complete recovery. 

The comparative frequency of gangrene in the vermiform appendix 
might lead one to suppose that gangrenous inflammation of the gall- 
bladder would not be uncommon ; yet it is extremely rare, and so far as 
I know, the case reported by Dr. L. W. Hotchkiss is the only one 
recorded. In this case, a boy, aged nineteen, was j^ilmitted to the Belle 
Vue Hospital, New York, with acute peritonitis ; it haA come on suddenly 
and was thought to be due to appendicitis, as the jtoin was most severe 
over the caecal region. No previous history of gall-stones was obtainable. 
Exploration of the abdomen revealed a tumour of purplish hue, very 
tense and markedly congested ; some pus was found on its outer side, 
aad, within it, thin, sticky fluid of a yellowish brown colour, together with 
a number of gall-stones. The lower end of the gall-bladder was almost 
black ; its walls were extremely thin and apparently gangrenous. Death 
occurred seven hours after the operation — thirty-f(fur hours after the 
onset of the attack ; the vomiting, rapid pulse, and high temperature con- 
tinuing to the end. 

In order to explain the occurrence of gangrene three factors have to 
be borne ifi mind : (a) thrombosis* of the nutrient vessels ; (b) bacterial 
infection ; (c) absence of drainage and consequent tension. The two 
latter are present in both gall-bladder and appendix inflafnmatioi^ but 
the first factor is more frequent in the vermiform appendix, whikh is 
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whereas the gall-liladder h is a 

S^Tut l?n T- '^‘•*‘“‘^hes of the cysVc 

organ is'fixed to thc'lier ' where the 

tt.n thei'o was an alniorinal circular constriction of 

cnt off th infiltration, which was apparently sufficient to 

cut ott tlje blood-supply from the extremity of the mrt. 

. Altnough the disease is usually associated with gall-stones Mr Lane’s 

Ztlv'^f It.""” •" cholecystitis may ariSe ineWn! 

Without the presence of foreign bodies. ^ 

“SC tc it. in the’ case recorded by Dr 

SoTU ttl'”''- •'» 

suddlllv°alff"l.^“ cause the disease usually manifests itself somewhat 
idenly with pain on the right side of the abdomen, which rapidly 
ecomes general. A rapid and feeble pulse, quick thoracic breathing, feve.^ 
4 dr^f depression marked tenderness, especially over tL right 

lie of the abdomen, rapidly increasing tympanites, persistent vomiting 
and an Mtremely anxious expression of countenance, are its chief symp- 
oms. The acute peritonitis, significant of the disease, may be localised 
at first; but later it becomes general. Jaundice may or may not be 
present ; and although an elevation of temperature is usual, it is by no 
means constant, and affords but slight assistance in diagnosis or prognosis. 

le disea^pe be of the very acute or gangrenous variety, death speedily 
occurs ; but if of the subacute form, an abscess mav form round the gall- 
bladder, and the iieritonitis may become localised; the di.sea,se Then 
lesembles a perityphlitic abscess in its course. 

1 he diagnosis of phlegmonous cholecystitis practically resolves itself 
into a diagnosis of the cause of an acute peritonitis starting on the I'i^^^ht 
sule of the abdomen. .Vlthough tliis may be due to ^perforation'' of 
the stomach at or-uidar the pylorus, to perforation of the duodenum 
or ascending colon, to iierforation of the gall-bladder or bile-ducts, or 
to some other such peritoneal catastrophe, the chief affection with which 
it is likely to bo confounded is acute appendicitis. 

In appendicitis the pain begins at a lower point in the abdomen and 
passes towards the umbilicus, whereas in gall-bladder mischief it begiils 
below the right costal margins, and passes toAvards the epigastrium 
and back to the; right scapular region. In the one case the most acutely 
tender spot will prbbably be over the caecum ; in the other it is over 
the region of the gall-bladder. The symptoms of acute peritonitis and 
paralytic obstruction of the bowels are common to both. The apiicncilx 
may be ai3normally situated under the right costal arch. Fortunately, 
the treatment by exploratory incision is that ai)propriate to *any one of 
the various conditions mentioned. * 


Ifyiief of* pain by subcutaneous injecticiis of morphine Avill prob- 
ably always be demanded as a primary measure ; and as it is clearly- 
VOL. IV () 
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impossible to make a diagnosis of this serious malady within the first 
few hours, warm applications, absolute rest, the stoppage of feeding 
by the mouth (unless it be in very small quantities), and the relief of 
symptoms as they arise, must be our temporary measures ; bu€ as soon 
as the diagnosis of phlegmonous cholecystitis can be established, aiijl it is 
found that the patient is getting worse nither than better, an exploratory 
incision should be made, and the gall-bladder incised and drained, the 
cause, if any obvious cause be found, being then removed. If, howexer, 
gangrene be discovered, the gall-bladder should be removed, thc^ indica- 
tions for that measure being as distinct as in the case of a gangrenous 
vermiform appendix. If, in subacute cases, the inflammation becomes 
localised, and a swelling with tenderness be found beneath the right 
costal margin, incision anil drainage is called ^or ; at the same time 
cholecystotomy may be performed, and if gall-stones be present in the 
gall-bladder or diicts they may be removed. If the patient be too ill to 
bear a prolonged operation the latter procedure may be left to a 
subsequent occasion. 

Tumours of the gall-bladder and bile-ducts. — If by tumour be ' 
understood new growth, then tumours of the gall-bladder and bile-ducts 
are not common; but if we accept the usual interpretation of the word, 
and call all enlargements tumours, we shall find them by no means rare ; 
the greater number depend directly or indirectly on gall-stones. 

The following classification includes the chief tumours of the gall- 
bladder and bile-ducts : — , 

1. Tumours of the Gall-bladder. 

A. Distension : (a) with bile ; (b) with gall-stones ; (c) with mucus, 

“ hydrops ” ; (d) with pus, “ empyema. 

B. New growths, (a) Malignant ; (li) Simple. 

II. Tumours of the Bile-ducts. 

A. Distension. 

B. New growths, (ti) Malignant ; (h) Simple. 

I. Tumours of the g'all-bladder. — Etiologt /. — The gall-bladder may 
become hard and almost calcified by the deposit of lime salts in its 
walls in consequence of disease of its mucous membrane. Usually 
it can then be felt under the liver margin as a hard nodule, though 
it*'seldom forms a tumour of any size. Though a considerable collection 
of gall-stones, or one large concretion contained in the gall-bladder, 
may cause a palpable tumour, this is rare ; the swelling, as a rule, is 
due to distension of the gall-bladder in consequence of an obstruction 
of the lumen of the ducts by gall-stones, so that the escape of the secre- 
tions is prevented. If a gall-stone, in passing down the cystic duct, 
become impacted, so as to block tjie passage, the gall-bladder gradually 
becomes distended with mucus, and a tumour is formed. If a concretion 
he impacted in the common duct the gall-bladder may be distended with 
bile for a short time, thoftgh if the obstruction continue mucu^will 
replace the bile. 
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Stricture or tumour of the cystic or of the common duct may produce 
distension of the gall-bladder ; so also may hydatid disease, movable 
kidney apd malignant growth lying outside the bile-ducts but pressing 
on them. 

If ^he symptoms be acute and associated with inflammation, the con- 
tents of the gall-bladder may become purulent and a so-called empyema 
be formed. In certain cases of empyema the size of the tumour may be 
merdoased by the formation of pus outside the gall-bladder. The pus may 
then lie«in an irregular cavity cither in the liver or below it, but shut 
out by adhesions from the general peritoneal cavity. 

Of the tumours dependent on new growth, so-called, “ cancer of the 
gall-bladder ” is the most important ; innocent growths, except of inflam- 
matory origin, are exccf^ivel}^ rare. 

Cancer of the head of the pancreas is usually associated with a per- 
ceptible tumour of the gall-bladder, as the new growth embraces and 
obstructs the termination of the common duct and thus causes retention 
•of secretions. 

Signs . — Enlargements of the gall-bladder may vary from a tumour 
just perceptible to the touch to one of such a size that it may resemble 
an ovarian cyst, as in cases reportcil by Kocher and Lawson Tait ; though 
an enlargement of greater size than a large pc.ir is exci‘ptional. The same 
tumour may also vary in size at diflerent times — a variation frequently 
found in gall-stone obstructions. The sym])toms of tumour of the gall- 
bladder depend for the most part on the cause, and consc(iucntly vary 
considerably* — being at times slight and unimportant, at times both 
urgent and serious. 

The gall-bladder, as a rule, enlarges doAvnward and forward in a line 
which, drawn from the ninth or tenth cost;d cartilage, crosses the linea 
alba a little below the umbilicus ; but the position of the tumour varies 
with the size of the liver. When this organ is of normal size the neck of 
the gall-bladder is opposite the ninth costal cartilage : whereas when the 
liver is enlarged the gall-bladder will be juished down so that the neck of 
the tumour may be opposite to the umbilicus, or even beloAV it. If un- 
complicated it will have a smooth, rounded and pear-shaped outline, the 
larger end below being (|uite free and movable from side to side, the 
upper end being fixed and passing under the lower margin of the liver a^ 
the fissure of the gall-bladder. 

A distinct sulcus Tietween the liver and gall-bladder is nearly always 
perceptible to the touch : if the warm, flat haiid be laid over the right 
side of the abdomen, and the patient be told to take a deep breath, the 
tumour and the liver will descend together and pass under the fingers. , 

Bimanual palpation will frequently throw additional light on the 
case ; the right hand is to be placed in front of the abdom«jn, and the 
left over the right loin, and gentle pressure made forwards. In other 
cases additional information may be obtained by placing the patient in tht? 
genu-r^ctoral position, and passing the flat hahfis round the abdomen from 
behiird, when a tumour of the gall-bladder will rest directly on the hands ; 
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on deep inspiration it will be felt to move just beneath the abdominal . 
walls : the upper surface of the liver is also capable of palpation in this 
way. The sac, as a rule, is far too tense for fluctuation to^ be felt, 
though at times, when it is less tense, this sign may be obtained. In 
some of the larger swellings a thrill, almost like the hydatid frernitiis, 
may be felt on gently flicking the tumour with the finger-nail. Percus 
sioii by no moans always discovers dulness coextensive with tlw tumour, 
and is esj^ecially deceptive if the surrounding intestines be distended • 
dulness on percussion is therefore a very variable sign ; palpatoon will 
be found more trustworthy. Inspection of the abdomen, with the patient 
recumbent, will at tinjes show the tumour descending on respiration ; but 
this sign is usually to be observed only in thin patients and in cases 
uncomplicated with inflammation. When theiji^ is inflammation and 
matting of the adjoining viscera, a fixed swelling, dull on percussion, 
and decidedly tender, may be seen over the right hypochondriuni. 
Tenderness on paljiation is a variable symptom, depending on the 
presence or absence of local peritonitis ; as a rule it is absent in uncom- • 
plicated enlargements of the gall-bladder. 

Jaundice may accompany tumours of the gall-bladdei , both being 
dependent on the siime cause — the blocking of the common bile-duct. 
Although not al)solutcly pathognomonic of malignant disease, the com- 
bination should always raise a suspicion of cancer of th(i head of the 
pancreas, or of the IWev or bile-ducts, especially if it be associated with 
great loss of flesh and strength, and with absence of characteristic gall- 
stone pain. • 

In a considerable number of cases I have observed distension of the 
gall-bladder with jaundice to be associated with malignant disease ; but 
much less often the combination of tumour, jaundice, and gall-stones. Tin' 
explanation of this apparent anomaly is that the gall-bladder frecpiently 
becomes diminished in size as the result of gall-stone irritation, so 
that when the common duct becomes blocked by a stone jaundice occurs, 
but the previously shrunken gall-bladder is unable to expand. If, how- 
ever, the common duct become blocked by gall-stones before the gall- 
bladder has contracted and formed ;idhesious, the combination of jaundice 
and tumour may occur. If, when the common duct is blocked by a new 
i^’owth, the gall-bladder has not been subjected to previous irritation, 
and has not therefore become contracted, it will distend at once. Thus, 
in malignant disease of the head of the pancreas we usually find the 
combination of jaundice with tumour of the gall-bladder. € 

Gall-bladder tumours usually contain mucus, occasionally pus, rarely 
bile. In all cases where the cystic duct is obstructed and inflammation 
has not followed, mucus alone is present ; though, when inflammation 
coexists, pyis or muco-pus may be found. In obstruction of the common 
duct by gall-stones, the gall-bladder, though usually contracted, may be 
found distended by bile at first and by mucus later. As i^rule, however, 
the swelling subsides more*or less rapidly, the gall-bladder shrink, and 
no tumour persists. Where the obstruction becomes absolute, as in 
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malignant disease of the head of the pancreas, the tumour formed is per- 
sistent ; and although the block is in the common duct, bile soon ceases 
to reach the gall-bladder, and the tumour is always found to contain 
mucus only. 

— Tumours of the gall-bladder may have to be distinguished 
from — (a) movable right kidney, (/>) tumour of the right kidney or 
of the syprarenaJ capsule, (c) tumour of intestine or fiecal impaction, (t/) 
tu 9 iour of liver, (e) pyloric tumour, (/) abnoiJiial j)rojcction of liver. 
The ditf.gnosis of enlargement of the gall-bladder from movable right 
kidney in thin persons is as a rule easy, but in those who are stout, or 
have tense or strong muscular abdominal walls, ditticnlties may anti do 
arise which, however, can usually be overcome by examination under an 
anaesthetic (ru/e ait. “ ^'^ephro])tosis,” p. .*138).* 

These enlargements resemble one another in that they form modi‘- 
rate-sized, distinctly-defined, smooth, rounded, aiul movable tumours on 
the right side of the abdomen, which tlescend on inspiration. Tin* 
previous history may throw light on the indi\idual case, especially if 
there have been definite cliolelithic attacks or jaundice. Jly ins])ection 
of the abdomen a gall-bladder tumour is often a])parent, moving i-hytli- 
mically with the res|)iratory movaniients when the patient is recumbenl. ; 
a floating kidney can landy be so detected. 

The general outlijie of the tumour, as dc'tected by palpation, may 
afford valuable assistance , thus, in distcaision of the gall-bladder, the 
tumour formed is pear-shaj)e<l, with the a]>cx towards the fissure of the 
gall-1 iladde^;, and its long axis in a, line from about the tip of the ninth 
costal cartilage downwards, forwards, and inwaids towards a point a little 
below the umbilicus. In floating kidney, especially in patients with lax 
abdominal walls, the tnniour may be grasped and its characteristic shape 
made evident. Should adhcsiv’^c jicritonitis accomjiany the gall-bladder 
condition there will be tenderness and t^ain on pressure over the tumour, 
especially near its aj^cx. These signs are rarely if ever present 111 
floating kidney. 

The gall-bladder tumour on manipulation can usually be moved to a 
limited extent inwards and outwards ; but under no circumstances can 
it be dcjiressed into the pelvis. On reliev ing the pressure it tends to 
resume its old position under the liver. Floating kidney generally has a 
wider movement; it can be depressed into the pelvis, and, when relieved 
of pressure, it tends to pass towards the right loin, especially when the 
patient is rccmjibcnt. 

A valuable diagnostic sign is the sulcus often felt between the lower 
margin of the liv er and the gall-bladder tumour. This can usually be 
felt whei^ the warm flat hand is j^laced over the upper part of the swell- 
ing, and the patient breathes deeply. 

In the case of renal tumour, as well as in movable kidney, by dis- 
tending the intestine with gas the kidney will be pressed back into the 
loin •J'^ut the* gall-bladder will be pushed upttowards the liver and made 
more prominent. The last test is usually also sufficient to enable a 
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diagnosis to be made between a distended gall-bladder and a tumour of 
the right suprarenal body; but this point is not always to be relied upon. 
In a case I saw with Dr. Kcbbell of Flaxton, Ziemssen’s test pushed the 
swelling upwards ; and on performing abdominal section, a sarcoma of 
the suprarenal C€a 2 )su]e was found and removed. The exjdanaticjn was 
that the colon was fixed below the growth and pushed it up when the 
bowel was distended. « 

In tumour of the intestine or of the pylorus the associated symptgms 
are usually sufficient to enable us to make a diagnosis ; but, when ijg, doubt, 
distension of the stomach or bowel vvdth gas, or examination under an 
anaesthetic, will help to clear it u^). Tumour of the liver itself — whether 
cancer or hydatid disease — may be almost indistinguishable frQm one of 
the gall-bladder; though th6 jiresencc of nodules in the liver, with the his- 
tory and other symptoms of malignant disease, will usually be sufficiently 
distinctive in cancer, while the less localised and more generally fluctuat- 
ing swelling, together with the longer history and absence of pain, will 
distinguish hydatid tumour. It should not be forgotten that the right 
lobe of the liver may have an abnormal projection cither in the site of 
the gall-bladder or to the right of that position, and may thus at first be’ 
mistaken for an enlarged gall-bladder ; but the absence of symptoms, 
together with careful bimanual ])alpation, will usually enable a correct 
diagnosis to be made, and, as Professor Picdel has i^ointcd out, the gall- 
bladder may frccpicntly be felt apart from the swelling. Puncture with 
an oxjdoring syringe would, of course, give valuable information ; but, as 
this measure is not devoid of risk, it should not be lightly yndertaken ; 
death has occurred on more than one occasion as a direct result of this 
apparently slight operative j)i’<^ccdure. If it be decided to cmj)loy an 
exploring needle, the aspirator should always be used in order that the 
tense cyst may be emptied ; otherwise leakage from the puncture is 
almost certain to occur. 

In cases of doubt, esjiccially where the symjitoms demand interference, 
exploration of the tumour through a small abdominal incision can be 
undertaken with very little risk ; and further treatment, if called for, 
ciin be readily carriecl out at the same time. 

Cancer of the gall-bladder is by no means frequent, and as a primary 
affection is somewhat rare. Musscr has collected the chief cases. It 
i^iisufilly secondary to gall-stones or to cancer of adjoining organs, and 
in the latter case it is hardly amenable to surgical treatment. It is an 
unfortunate circumstance that very few'^ of the specimens of so-called 
cancer of the gall-bladder have been submitted to T^areful microscopic 
examination ; but of those that have been so examined, the groAvth has 
betn found in the form of cylindrical epithelioma. The disease^ occurs as 
a uniform thickening of the walls of the gall-bladder, and in the centre of 
the mass a ^cavity containing gall-stones is often found. It may attain 
the size of a largo pear. 

Symptoms and Signs . — II the growth be primary, thefe wdll Tte the 
history of a more or less rapidly-growing tumour developing under the 
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right costal margin ; it is accompanied by a sense of discomfort shortly 
changing to pain which is often worse at night, and whicli, though at 
first localised to the right hypochondriiim and epigastrium, usually 
extends* round the side to the right infrascapular region. When the 
enlargement is first noticed, it is felt as an egg-shaped swelling beneath 
the liver, descending with that viscus on inspiration. The tumour is 
hard to^the touch, and very slightly or not at all tender to pressure. 
At a later stage it becomes more fixed and more diffused, and nodules 
may f(^m and be felt on its surface. As the growth extends, it invades 
the liver and sometimes the duodenum and stomach. 

Dissemination is rare. When it occurs, nodules may l>e found in the 
liver, ar\d generally over the peritoneum ; in suclf cases ascites appears. 
The lymph -glands in the hilum of the li\^r usually become affected. 
As the hepatic or the common bile-ducts are or are not invaded, so 
will be the presence or absence of jaundice , but in nearly half of tlie 
cases some degree of icterus will be found as the disease advances. 
Interference with the action of the bowels, e\'en to partial or complete 
obstruction, occurs at times. General faihire of health, continued wast- 
ing with loss of strength, ascites, and marked cachexia characterise the 
later stages. If gall-stones be present there will be the usual antecedeut 
history of cholelithiasis. I have known the combination of gall- 
stones and cancer of the gall-bladder to ])o unaccompanied by jaundice. 
Where gall-stones with jaundice complicate cancer of the gall-bladder, 
exacerbations of pain will usually be accompanied by rigors and fever 
(‘^ague-likg attacks '’), with an intensification of the icterus ; moreover, in 
such cases petechiai in the skin and hiemorrhage from the nose and 
rectum usually appear. 

iJiiifjiwsis. — Cancer of the gall-bladder may usually ])e <liagnosed by 
the progressive character of the disease, and by the j)rcscncc of the 
characteristic hard tumoui’ ; but it is by no means always easy to diagnose 
cancer from a tumour formed by matted intestines, due to local peri- 
tonitis in the neighbourhood of the gall-bladder. 

In a doubtful ciisc of this kind, in a woman of fifty, I opened the 
abdomen, and found what appeared to be a malignant tumour of the gall- 
bladder, which was punctured in several spots with an exploring syringe. 
Finding it firm and hard I concluded it was malignant, and as it was too 
extensive for removal I closed the abdomen, thinking nothing more coaid 
be done. The patient, however, recovered forthwith, is now well, and 
has no remna]|jt of her tumour. In all probability it was an inflamma- 
tory swelling associated with gall-stones. In another case of tumour 
where there was a suspicion of malignancy, an abscess of the liver, con- 
taining thirty gall-stones, was opened, with marked relief, though ohly 
for a time ; death supervened four months later, when cancer was found. 
When in doubt exploration is advisable, as treatment may bft carried out 
at the same time. , 

Tiiat canter of the right suprarenal b-idy may afford a difficulty in 
diagnosis is shown by the case referred to in the chapter on tumours of 
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the gall-bladder. The same difficulty iipplies to cancer of the pylorus, 
which, however, is acconipanied for the most part by characteristic stomach 
symptoms. ^ 

Treatment. — The alleviation of symptoms, especially of pain by 
sedatives, is practically all that can be done, except in those rare^ cases 
where the disease is limited to the gall-bladder, when cholecystectomy 
may be performed. That cholecystectomy is occasionally prac^cable in 
cancer of the gall-bladder, is proved by a case I reported at the June 
1896 meeting of the Koyal Medical and Chirurgical Society, in i^i^hich I 
had removed from a middle-aged woman not only the whole of the gall- 
bladder but a considerable portion of the adjoining right lobe of the 
liver also ; the made a good recovery. The disease had started 

at the neck of the gall-bL'fddcr behind an impacted gall-stone. Micro- 
scopic examination showed the growth to be cjnthelioma. 

II. Tumours of the bile-ducts rarely form jwojcctions so large as to 
be distinguished through the abdominal walls. I'umour, however, in 
such cases, as a rule, is present sooner or latci* on account of the obstruc- 
tion in the ducts and secondary distension of the gall-bladder; or it 
the gall-bladder be contracted, the common duct may be dilated to such 
a size as to form a cystic tumour presenting all the characteristics of a 
distended gall-bladder 

Terrier describes four cases in which an external fistulous opening 
was established from the common bile-duet. In three of these the duct 
was much distended, and foi med a distinct abdominal tnmonr.i Tdic first 
case was one in which median laparotomjT^ was performed for the removal 
of a swelling regarded as a cyst of the 2)ancre.as. The nature of this 
swelling having been reA^caled by the discharge of bile after puncture, a 
small portion of the wall of the cyst Avas excised, and the edges of this 
opening Avere attached to the external Avound. The biliary fistula thus 
formed bled freely for some days after the operation, and afterwards 
sujipurated. The patient died on the tAventy-ninth day from anaemia 
and exhaustion. In the second case the much-disteiuled duct, Avhich 
had been regarded as a hydatid cyst of the liA^er, was exposed by 
laparotomy, incised, and attached to the Avound in the abdominal Avail. 
The patient died on the eighth flay from collapse. In the third case 
th% dilated duct Avas opened and stitched to the external Avound under 
the supposition that the tumour Avas a distended gall-bladder. In the 
original report of the fourth case it is not clearly stilted Avh ether the duct 
Avas distended or not. In this instance the hepatic poAion of the divided 
duct Avas fixed to the surface of the abdominal Avail, after removal of the 
gafi-bladder, the cystic duct, and a small portion of the liver f^>r cancer. 
The patient did Avell for some time after the operation, but died six 
weeks later from cachexia. In his comments on these records. Terrier 
points out that in tAvo of the cases the distension of the bile-duct, though 
clearly due to obstruction, aa^is not associated Avith lithiasis. In the\hird 
case the duct was found completely obstructed at its intestinal orifice by 
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:i small calculus. In each instance of distended bile-duct the ^i^all-bladder 
was much shrunken, and its walls were sclerosed and surrounded b}^ 
cicatricial tissue. Although hitherto the results of choledochostomy have 
always i?een fatal, probably in consccpience of the fact that extreme dis- 
tensiqp of the bile-duct is often accomjianied by infection of the biliary 
passages, it would be well, Terrier thinks, to reserve our ojunion on the 
Ijrospectff^of the operation. As yet very little information can be 
obUiincd on this subject ; eases of distension of the common Ihlc-duct arc 
very rai’e, and those in vv'hich surgery has intervened are still rarer. An 
extremely interesting case is reported by Mr. W. P. Swain (•14), in which 
he connected a dilated bile-duct to the jejunum by one of Murphy’s buttons. 
The size# of the tumour, which occurred in a girl of seventeen and was 
associated with gall-stoyes, may be gathered fi’om the fact tliat over seven 
])int3 of fluid were withdrawn fioni it at the time of operation. Three 
mouths later the patient was progressing satisfactorily, save that tlie 
temiierature rose occasionnlly, and that the button had not been passed. 

Tivft forms of now ffrotrfli have been found ])iiniarily in the bile-ducts : 
(a) Cylindrical epithelioma , (/>) Papilloma. The latter is probably an 
earlier stage of the formci*, and is rare. 

Mr. Bennett remov^ed one from the common duct of a woman aged fifty- 
eight, in St. (iroorge’s Hospital; the s])ecimen was shown at the J^lthological 
Society of London in May 1 89 f. The grovv’th was white and somewhat 
granular to the naked eye, and it vv'as in immediate relation with an 
impacted gall-stone, ^licroscopieally it res(‘mbled a glandiilar })olyj)us of 
the intcstir^ii. The papilloma was ajiparcmtly dm* to the irritation of the 
stone, which from the history apjieared to have been impacted for two 
months. 

Cancer, in most if not in all cases, is secondary to gall-stones ; though, 
as in a case on which I operated and which I reported at the Clinical 
Society in October 1889, they may not always be found, as the stones 
may have passed into the bowel before the operation 

Although these tumours are usually seen in the common duct, they 
may occur in the cystic or in the hepatic duct. If forming in the cystic 
duct, jaundice will be absent at first, coming on later when the giowth 
advances so far as to press on the common duct and obstruct the passage 
of the bile. The gall-bladder enlarges at an early stage, and this will 
probably be the earliest sign ; pain may be absent uidess gall-stones cxi'ift, 
when the usual spasmodic pain will occur so long as the muscular coat of 
the gall-bladder retains its contractile ])OWcr. 

When the growth is in the common duct jaundice comes on at an 
early stage, and persists throughout, the liver gradually increasing in 
size, and j:he gall-bladder also enlarging ultimately. 

Suppurative cholangitis is apt to supervene, in which case the 
course is more acute, and is accompanied by fever, ague-like attacks, and 
rapid loss of flesh and strength. » 

If'* the tumour form in the hepatic duct, jaundice will be the earliest 
symptom, and the case will resemble one of obstruction in the common 
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duct, except in the absence of enlargement of the gall-bladder. Needless 
to say, the disease is uniformly fatal though operation may delay the 
final catastrophe. The growth is usually a cylindrical epithelioma. 

Ilesidcs primary carcinoma of the bile-ducts, malignant disease may 
invade them, by direct continuity, from the gall-bladder, from th^ pan- 
creas, or from the liver ; when the symptoms are those of growth of the 
bile-ducts engrafted on the original disease. ^ 

The diagnosis of new growth from gall-stones in the bilc-ductg is 
practically impossible ; the symptoms arc the same, aiul in fact the 
two frequently coexist. The absence of pain and the rapid deteriora- 
tion of health may afford a little help, but in some cases the pain is as 
acute as in cholelithiasis. € 

Cystic dilatations of thb bilc-ducts arc indistinguishable from enlarge- 
ments of the gall-])liuldcr, for Avhich indeed they arc usually mistaken 
until the al>domon is opened. 

The operative treatment of these tumours is in its infancy, and thus 
far has not proved very satisfactory. Any growth should be removed “ 
if possible ; Imt, where this is impracticable, the dilated gall-bladder 
may bo opened, stitched to the surface, and drained; or better still, it' 
may bo di-ained into tlie duodenum or jejunum by making an anasto- 
mosis by means of a Murphy’s button. Cholcdochostomy in cystic 
dilatation of the bilc-ducts has not yielded good results ; whereas the 
establishment of an anastomosis between the cyst and the intestine, so 
far as our experience has gone, has been so satisfactory as to establish 
some claims to our attention as the best method of treatment 

In operating, it is important to bear in mind that the cause of dilata- 
tion of the ducts may be a removable one, such as gall-stones ; and if so, 
and if removal be jn-acticablc, that should be done. 

Gall-stones. — The importjince of this subject may be gathered from 
the fact that post-mortem records on Europeans of all ages and of both 
sexes prove that gall-stones are present in from 5 to 10 per cent. In 
Strasburg the record is 12 per cent (Schroeder), in Kiel 5 per cent, 
and in Manchester 4 '4 per cent (Brockbank) ; but as these statistics are 
taken from hospitiil patients representing the working classes, who are 
the least subject to gall-stones, the estimate is probably below the mark. 
On the other band, in India, and in the East generally, gall-stones arc 
said to be extremely rare ; one or two cases only have been recorded. 

Pathology and Etiology. — Gall-stones, which, when^small, are often 
spoken of as biliary sand, may vary from a concretion just perceptible to 
the naked eye up to a mass the size of a tennis ball, or even larger. 
Ttiey may be round, egg-shaped, barrel-shaped, elongated wit^h pointed 
ends, or aiu;ular ; the surface being smooth, mammillatcd, or irregularly 
faceted. Gall-stones, when large, are usually single, but when small or 
moderate in size, several hundreds may be present ; for instance, in March 
1895 I successfully removed by cholecystotomy no less tfian 720'‘stones 
from the gall-bladder and dilated cystic duct of a woman aged fifty -six. 
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Their colour is variable ; in some cases it is white or gray, in others very 
dark, or even quite black ; the usual colour is a dark yellow or brown. In 
consistency they are ordinarily firm, but may without much difficulty be 
fracturea by pressure between the thumb and foVefinger, the fracture being 
crysti^lline ; but they may be as hard as a lithic acid calculus, or as soft 
as half -set putty. The chief constituent of gall-stones is cholcsterin, 
which alj^ys occurs in the crystjillirie form ; but bile pigments, bile salts, 
liiuc, mucus, degenerated epithelium, and, rarely, foreign bodies may enter 
into th^ir composition. 

Margarate, stearate, and palmitatc of lime, combined with mucu.s, 
usually form the cement which binds the cholcsterin cr 3 ’^stals together to 
form a concretion. 

Gall-stones formed ^almost entirely of bile* pigment may bo seen ; and 
on two occasions 1 have found soft concretions of this nature in large 
numbers in the hepatic ducts within the liver. Since cholcsterin is 
the chief constituent of gall-stones, our attoTition in considering their 
formation must be directed chiefly to the ph^^siology of this monatomic 
alcohol, which occurs, iiormall}", not onlj^ in the blood, Init also in the 
various organs of the body. 

Although cholesteriii is always present in the bile in a proportion, 
according to different authors, varying from ’045 to 1*18 per cent, very 
little is known of the processes w^hich determine its existence. As there 
is no proof that the liver excretes cholcsterin from the ]>lood, or that it 
is a result of hej)atic metabolism, we are driven to the conclusion that it 
is formed \n the bile-ducts or gall-bladder ; and, as it is found in other 
passages lined by mucous membrane where there is no bile near, there is 
no reason to believe that it is formed from any constituent of the bile, 
but rather that it is a product of the epithelium of the bde passages — 
that, in fact, it is a secretion of mucous mcm]>rancs generally 

p. 34]. 

Why, when ordinarily present in all persons, cholcsterin should form 
concretions in some and not in others, mav" be dependent on several 
causes; possibly in some cases cholcsterin occurs in po8iti\c excess, while 
in others there may be a diminution of the bile salts which shouhl hold 
the cholcsterin in solution, or it may even be precipitated from solution. 

There is no doubt that catarrh of the mucous membrane of the bile 
passages increases the amount of cholcsterin present, and that the lon;/cr 
bile remains in the gall-bladder the more cholcsterin it will contain. 
Anything, therpfore, which cau.ses stagnation of bile may dispose to gall- 
stones ; on the otRcr hand, whatever loads to a regular emptying of the 
bile passages will tend to clear out such detntus as cast-off* cells and 
incipient^ collections of cholcsterin crystals and mucus, and thus to 
prevent the formation of gall-stones. Among the remoter causes we must 
consider age, sex, habits, dress, diet, diathetic conditions and disease. 

Aae , — Although gall-stones may occur at any age, and even in tic 
newly-born (Mortal and Lieutaud), they are barely found under the ages 
of 25 or 30 ; Schroeder saj^s that under the age of 20 the percentage is 
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2*4; from 20 to 30, 3*2; from 30 to 40, 11*5; from 40 to 50, 11*1 , 
from 50 to GO, 9’9 ; and over GO, 25*2 per cent. 

,SV\r. — Gall-stones occur more frequently in women than ^in men, 
Schroedcr tinds that in GTermany they are found in 20 per cent of female, 
and in 4*4 per cent of male necropsies. Out of 228 autopsies on 
women in the Manchester lioyal Infirmary, Or. Brockbank found 18, 
and out of 542 post-mortem examinations in men, 16 cases of <vll-stones, 
which gives 7*9 per cent in female, and 2*9 per cent in male subjects.- 

Pregnancy would seem to be a factor iii the causation of gall-stones, 
as, in a large series of cases, 90 per cent of women affected had been 
pregnant. The Avearijig of cors(its, which tend to force down the front of 
the liver, and to depress the fundus of the gall-bladder, is probably a 
distinct etiological f.aetor, especially when combine;/.! with want of exercise. 

Jfdhits . — Want of exercise, whether from lethargy or from necessity, 
as in some forms of chronic hear t disease, leads to stagnation of bile in 
the gall-bladder, and to the deposition of cholesterin ; since the gall- 
bladder is unaided in its expulsive efibi ts by the abdominal muscles. 

Catarrh of the gall-bladder and bilc-ducts probably acts as a cause in 
two ways ; in the first place, it leads to stagnation of bile by paresis of 
the muscular coats of the passages, and in the second place by increasing 
the amount of cholesterin ])resent. 

J)icL — The following facts go far to prove that diet exercises a strong 
influence in the formation of gall-stones. It seems probable that free 
cholesterin in the bile passages is due, in many cases, to the deficiency 
of the solvents of it in the bile , these solvents being the r;lycocholate 
and tiiurocholate of soda which arise from the met.ibolism of niti ogcrious 
foods. If the supply of nitrogen in the food be limited, the bile salts 
will be diminished and cholesterin may be precipitated. This may serve 
to explain the presence of gall-stones in gouty persons who 011 account 
of the lithic diathesis limit their intake of nitrogen. The larger consump- 
tion of farinaceous food in Germany may also scr\'e to explain the greater 
prevalence of gall-stones there than in England, where meat enters more 
extensively into the dietary. In diabetes, when nitrogenous food is 
prescribed, gall-stones are rarely found. 

Thudichum in his work on gall-stones states that he cannot find any 
recorded instance of the discovery of gall-stones in the wild carnivora ; 
tfrough on two occasions they have been found in the gall-bladders of 
domesticated carnivora. On the other hand, Brockbank could find no 
evidence of their occurrence in wild herbivora, thouirh a^ times they arc 
found in domesticated horses, cattle and sheep, as well as in pigs. More- 
ov^er, in pampered dogs fed on farinaceous foods they are found occa- 
sionally. In man who is omnivorous they occur in from 5 fo 12 per 
cent. 

It will thus be seen that in those Avho take an abundance of albuminous 
i»atcrials in their food, Jind where, therefore, the bile salts are in sufficient 
quantity, there is little tendency to the deposition of cholesterin; ^v^iereas 
when little albuminous food is taken, and the bile s^dts are presumably 
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insufficient to hold the cholesterin in suspension, j^all-stones form , this 
tendency is aided hy insutticient exorcise, as in stall-fed cattle, panipored 
dogs, and indolent men. The formation of some g<dl-stoncs containing 
lime maj^ possibly be caused by drinking hard water, l)ut this is b}' no 
moanj^ proved. An insufficiency of diluent diinks ma\^ possibly act as a 
cause, and I think I have found this to be a factor in some cases. 

Symp^ms. — Tn discussing the symptoms of cholelithiasis we must 
not^c, in the first place, that gall-.stoiies may be found after death with- 
out halting produced any sym])toms during lift*. In such cases they are 
as a rule in the gall-bladder, and not in the ducts ; and tlun e are no 
signs of irritation in the shape of adhesions. Ihit more than this , there 
can be 119 doubt that even a large gall-stone may ulcerate its way into the 
bowel, and produce symptoms of intestinal obstruction, with few or no 
signs to indicate that such serious organic mischief has been going on. It 
follows, therefore, that in considering cases of intestinal obstruction, gall- 
stones cannot be (ixclmled, though there luis been no symptom of chole- 
lithiasis. It is just possible that as some persons may pass urinary stones 
with few or no symptoms, so others may ])ass small biliary stones ; this, 
however, has yet to be proved, and in the meantime it is difficult to 
explain why in some persons gall-stones should produce such serious 
trouble and in others none at all. 

In certain cases there may be a history of dyspepsia, with depression 
of spirits and a feeling of discomfort 01 weight, or even ill-defined jisiins 
over the right side of the abdomen ; but an entire absence of those 
characteristic symptoms which give definiten(‘s.s to diagnosis. 

The ordinary symptoms of cholelithiasis are jiaroxysmal attacks of 
pain which, occurring at irregular intervals, often without ajiparent cause, 
start in the right hypochondi ium or in the epigastrium, and l adiate thence 
over the abdomen and through to the light scajmla. The attacks are 
often accompanied by sickness or vomiting and, if severe, by collajise 
They may be follow(*d by jaundice with its Avcll-known symjrtoms, but 
this is frequently absent. At times a ferjling of fulness in the right 
hypochondrium accompanies the attack ; but the formation of a tumour 
does not occur as a rule unless the ducts are blocke,d. Accomjranying 
these special symiptonis will usually be found much de])ression of spirits, 
Avant of appetite, dyspejisia, and loss of Avcight. 

According to Naunyn, there is a regular and an irregular foiTu of che 
disease. The former occurs where the calculi are simply lodged in the 
gall-bladder, or, the stones pass along the ducts; the latter is seen when 
there is infectious 'Angiocholitis, with abscess in the liver, fistula, .and other- 
complications (sec sections on Inflammatory Affections of the Gall-bladder 
and Bile-ducts). 

The following symptoms will be considered in dctiiil : — 

(a) Paroxysmal jHiin . — For the mo.st part the patient Complains of 
pain under the right costal margin or in the epigastrium, whence the pfi,jn 
radiates ovef* the abdomen and to the right* scapula ; but in some cases 
the pain radiates to the left shoulder. These attacks come on suddenly, 



238 


SYSTEM OF MEDICINE 


when the patient is apparently quite well j and usually end by causing 
nausea or an attack of vomiting. The vomiting leads to relaxation of 
the duct, and if the gall-stone be small it may pass on and thus end the 
attack. The seizures come on without apparent cause, although *kt times 
they may appear to be caused by exertion or by taking food. ^ Not 
infrequently, after an attack has passed off, a dull aching is felt for some 
time, perhaps until another seizure. 

(h) Vomiting. — Though as a rule the vomiting is paroxysihal, it niay 
be almost continuous, and so of itself prove dangerous. In one ease of 
this kind, on which I operated at Sunderland, the patient was so weak 
from persistent vomiting that I feared she could scarcely bear the opera- 
tion I had gone to perform ; and even after the cause of irritatiori had 
been removed, the vomiting* persisted for days: ultimately, however, she 
made a satisfactory recovery. In another case which I saw in the south 
of Ireland the vomiting had been so incessant that the patient had been 
fed almost solely by nuti-ient enemas for six weeks before I operated ; and 
even afterwards, though the operation Avas satisfactory and the after- 
progress all that could be desired in other respects, the emesis persisted 
for a fortnight, and ultimately piovcd fatal from sheer exhaustion. The 
vomiting as a rule occurs toAvards the end of a seizure, and in fact 
frequently determines its cessation. In such cases the stomach contents 
arc first rejected, after Avhich, if the common duct be free, bile is vomited ; 
at times I have even seen the soA’^ere vomiting become stercoraceous. 

(<;) (Wapse. — On several occasions I have seen patients so profoundly 
colkipsed by attacks of cholelithiasis as to lead to a difficulty ii\ diagnosis; 
the case being more like one of perforation of some abdominal viscus or 
some intra-abdominal hicmorrhage : but the history of previous seizures, 
and of the onset of the present attack, Avill usually help us to arrive at a 
correct diagnosis. The cicute agonising pain may of itself cause death, 
as in the case of a lady Avhoni I saAV iii consultation, when gall-stones 
Avere diagnosed. The next attack of pain unfortunately pioved fatal, and 
at the autopsy a gall-stone Avas found half extruded into the duodenum.^ 

Not only may the agonising pain of a single attack prove fated, but 
repeated attiicks of pain occurring one after the other, Avithout sufficient 
interval for recovery, may produce very serious illness, or even death by 
exhaustion. 

^ (d) The formation of a tumour in the region of the gall-bladder is 
seldom seen in acute cases ; yet it may be noticed Avith each attack, and 
it is then due to the violent contraction of the muscular wplls of the gall- 
bladder on its contents. It is, hoAvever, a frequent ‘sign in the more 
chronic cases, as is fully discussed in the section on Tumours of the Gall- 
' blaCider. 

• (e) The presence of gall-stones in the motions after an attack is 

valuable evidence, but their absence does not negative cholelithiasis. I 

Suc-h a cftse, in a yonns auil Iwalthy iiiarrieU woman, occurred some ^ ears agcAin my 
own practice : the stone had pasaecT about four-fifths of the way down the common duct. 
There Avas no other morbid condition. — E d. 
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•have operated on many cases and found gall-stones where none had at any . 
time been detected in the motions, although diligently sought for. 

The way to search for gall-stones is to let the patient pass the motion 
into a soAition of carbolic acid, to have it well stirred, and then to pass it 
through a fine sieve with about inch mesh. 

(/) Jaundice . — So long as the gall-stones are in the gall-bladder or 
cystic duc^here is nothing to prevent the Idle from passing down the 
common duCt into the intestine ; but should the gall-stones be impacted 
in the (jpmmon duct, the passage of the bile is obstructed, and jaundice 
ensues. Intermittent jaundice may also occur if a small gall-stone in the 
common duct act as a ball-valve (Fcngcr). 

In thpse cases a decision concerning operation* is difficult ; chronic 
jaundice too often indicates malignant disease, and not only do patients 
with cancer bear operations badly, but when jaundice is associated Avith 
it there is the same tendency to persistent oozing of blood from the Avound 
after operation as there is to spontaneous hiemorrhage Avhere no opciative 
measures have been undertaken. 

{g) Ague-like attacks . — Dr. Ord drcAv attention to the production of 
intermittent pyrexia by gall-stones, and stilted that his attention had been 
first called to this symptom by some remarks of the late Dr. JVlurchison 
on a case of a distinguished medical officer Avho, after his return to 
England, was attacked at tegular weekly intervals Avith paroxysms of 
shivering, followed by fever and sAveating. He Avas supposed at first to 
have a recurrence of an old intermittent fever, and later to have hepatic 
abscess ; bu^ at last his symptoms indicated and the necropsy jirovcd that 
his actual and only disease Avas a gall-stone so impacted as to produce 
great irritation, but not complete obstruction of the common duct. 
Similar cases have been noticed by Charcot (8), Avho argued that the fever 
is due to the absorption of some poison into the blood. Di-. Murchison was 
of opinion that such attacks arc not of a poisonous or septic origin, but 
are due to nervous irritation. 

From the cases I have seen I should think that both explanations arc 
admissible ; the fever not being unlike that knoAvn as “ urethral,” in Avhich 
the same contention as to causation arises. In a very interesting and 
important paper, Dr. Osier of Ikiltimore (28) says that the combination of 
the following symptoms is characteristic of the existence of gall-stones 
in the common duct, and is, therefore, valuable in distinguishing betweeh 
that form of obstruction and malignant tumour : — 

1. Jaundice^ of varying intensity, deepening after each paroxysm, 
Avhich may persist ffer months or even years. 

2. Ague-like paroxysms characterised by chill, sweating, and fever, 

after which the jaundice usually becomes more intense. * 

3. At *the time of the paroxysm, pains in the region of the liver, Avith ' 

epigastric disturbance. * 

This is fully borne out by my experience, and in a number of cases of 
jaundidB of several months* duration, where there was this combination of 
symptoms, I have operated and found gall-stones impacted in the common 
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duct, and have succco(k*d in crusliin^ them and pashin^ on the fra^mont.s 
into the bowel. 

In addition to the symptoms already mentioned, the following compli- 
cations may be met with, and may constitute the prominen^^ changes 
threatening life and requiring treatment; the original cause having perhaps 
disapiiearod, or being masked by more serious sequels : — (i.) Ileus, due 
to atony of the boAvel, leading to enormous distension aful to tlu^ymptoms 
and appearance of acute intestinal obstruction, apparently' the conse- 
quence of the violent pain. (ii.) Acute intestinal obstructioji dc^^endent 
on : (ci) paralysis of gut due to local peritonitis in the neighl)ourhood of 
the gall-blad(ler ; (/^) volvulus of small intestine ; (r) imjiaction of a large 
gall-stone in some pai\ of the intestine after ulcerating its way ^ from the 
bilc-channcls into the bowel*; (d) stricture of intestine or adventitious band 
originally produced by gall-stones, (iii ) General ^iiiemorrhages, the result 
of long-continued jaundice, either dependent on gall-stones alone or on 
cholelithiasis associated with malignant disease. (iv.) Localised peri- 
tonitis ]iroducing adhesions, which may then beconuj a source of trouble 
and pain, even after the gall-stones have been got rid of. I believe that 
nearly every serious attack of biliary colic is accom])anied by adhesive 
peritonitis, as my experience is that adhesions are found in all cases where* 
there have been charactei istic seizures, (v.) Dilatation of stomach depend- 
ent on adhesions around the pylorus, (vi.) Ulceration of the bile passages 
establishing a fistula between them and the intestine, (vii.) Stricture of 
the cystic or common bde-duct. (viii.) Abscess of the liver, (ix.) Localised 
peritoneal abscess, (x.) Abscess in the abdominal vv^alls. ^xi ) Fistula 
at the umbilicus or elsewhere on the surface of the abdomen, discharging 
mucus, iiiuco-pus, or bile. (xii.) Fimpyema of the gall-bladder, (xiii ) 
Suppurative cholangitis. (xiv.) Sci)tica 3 mia or pyaunia. (xv.) Phleg- 
monous cholecystitis, (xvi.) Gangrene of the gall-l)hidder. (xvii.) Per- 
forative peritonitis due to ulceration or to riqituie of the gall-bladder or 
ducts, (xviii.) Kxtravasation of bile into the general ])eritoncal cavity, 
(xix.) Pyelitis of the right side, (xx.) (\incer of the gall-bladder or of the 
ducts, (xxi.) Subphrenic absc ess, (xxii.) Kmpyema of the right pleura, 
(xxiii.) Pneumonia of the lower lobe on the right side (xxiv.) Chronic 
invalidism and inability to peifmaii any of the ordinary business or social 
duties of life. 

^ Dlagrnosis. — In the sections on Tumours of the Gall-bladder and 
on Inflammatory Aflectioiis of the Bile Passages the diagnosis of the 
complications of gall-stones is more fully dwelt upon; so tli^t in this section 
it is only necessary to remark on the dmgnosis of iiiicolnplicated cholelithic 
attacks : under this heading we have to consider the several ailments 
vv'fiich may produce painful seizures in the right side of the abdomen. 
These are : — (a) Hysteria or nervous spasms ; (/3) Acute dysjjepsia with 
flatulency ;* (y) Appendicular colic ; (S) Kight renal colic ; (c) Spinal 
^jeuralgia ; (f) Malignant growth in or near the liver ; ( 7 ;) Pyloric 
stenosis ; (6) Lead colic. 

The diagnosis chiefly rests on paroxysmal attacks of pain, sLirting in 
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’the right hypochondrium, and radiating thence over the alxiomen and 
through to the right scapula — the attacks being often accompanied by 
vomiting or collapse, and sometimes followed by jaundice, although jaundice 
is frequeiltly absent. If jaundice be persistent, the presence of malignant 
diseasq may be suspected. If, however, the jaundice bo dependent on 
gall-stones, ague-like attacks will probably be present. 

Just f^s in appendicitis there is tenderness over M‘Buriie3^'s point, 
so in gall-slEones, with very few exceptions, marked tenderness will bo 
found pressing the finger deeply over the region of the gall-bladder, or 
over some point between the ninth costal cartilage and the umbilicus. 

Ill several cases that I have seen, the pain in the so-called “ spasms ” 
has been .referred to the left side, thence radiating to the left infra- 
scapular region ; and in operating on such casdfe I have found the pylorus 
adherent to the gall-blaJder or cystic duct. In hysteria, the irregularity 
of the attacks, their association with other neurotic phenomena such as 
polyuria, globus hystericus, and so forth, together with the absence of 
.collapse and of the physical signs of gall-stones, will enable us to arrive 
at a correct conclusion. In acute dyspepsia with flatulency, the relief 
folloAving on simple treatment, the pain over the stomach rather than over 
the gall-bladder, the discovery of a manifest cause and the absence of 
serious symptoms distinguish so-called stomach “ siiasms from gall-stone 
attacks. In appendicular colic, the almost universal signs of tenderness at 
a point midway between the anterior superior spine of the ilium and the 
umbilicus (“M^Burney's point”), the presence of a swelling in the right 
iliac fossa 01; near it, and the absence of right scapular pain, render the 
diagnosis of this condition free from serious difliculty, though in cases of 
phlegmonous cholecystitis with peritonitis the latter has sometimes been 
attributed to appendicitis instead of its actual cause. In right renal colic, 
the associated urinary symptoms, together with the character of the urine 
and the pain passing down the right genito-crural nerve into the testicle, 
are distinctive. 

In lead colic, the more or less persistent “ stomach ache,” the absence 
of the usual gall-bladder paroxysms, and the presence of a blue line on 
the gums, Avill usually assist in the diagnosis ; but if in doubt, the result 
of treatment by iodide of potiissium and saline aperients will shortly 
clear it up. 

In pyloric stenosis, if accompanied by adhesions around the pylorus,* 
the symptoms are not unlike those of gall-stones, with which, in fact, the 
affection may be associated, as in several cases I related before the Clinical 
Society in 1893 . The presence of dilated stomach, the characteristic 
vomit, the contraction of the stomach wall, the pain in the left of the 
abdomen, and the absence of the characteristic gall-bladder pain, wifl 
usually establish the diagnosis. ^ 

In spinal neuralgia, the presence of tenderness over the spine, the 
course of the pain along the branches of the corresponding spinal nerves,* 
the presence of tenderness of the skin, and the* absence of collapse and of 
vomiting put aside all difficulty. 
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In malignant disease, the absence of pain and tenderness, or, if pain* 
be present, its continu^ character, the gradual and persistent loss of 
flesh, and the more marked failure of strength, usually indicate the serious 
nature of the affection. The persistence of jaundice when onc8 it super- 
venes, the absence of ague-like attacks, and, if the disease involve t^e head 
of the pancreas, the almost constant presence of a tumour due to enlarge- 
ment of the gall-bladder, afford landmarks which as a rule jprove true 
guides ; but in many cases gall-stones exist along with malignant disuse, 
and then these symptoms become indeterminate, though the rapic^wasting 
and loss of strength will often lead to a successful diagnosis of the co- 
existence of the two conditions. If nodules form in the liver, and if 
ascites with oedema of the feet supervene, the condition becomes manifest 
at once. • 

The so-called diagnostic operations of sounSing for gall-stones, and 
aspiration of a distended gall-bladder, I believe to be futile and dangerous ; 
a small exploratory incision is far better, whether for information or 
treatment. 

The treatment of gall-stones may be considered under the headings 
— Preventive, Palliative, and Itadical. The two former resolve them- 
selves into medical, the latter into surgical treatment. 

Medical treatment. — The preventive treatment of cholelithiasis is 
chiefly a matter of diet, exercise, and general hygienic surroundings. 
As women suffer from gall-stones much more frequently than men, it has 
been thought that their mode of dress, and especially the wearing of stays, 
may be one of the causes ; but probably the want of sufficient exercise, 
with constipation and rich living, its frequent concomitants, are more to 
blame. In prescribing prophylactic measures one would recommend 
rational clothing (which of course includes the avoidance of tight lacing), 
temperance in diet, warm baths, fresh air and regular exercise. In 
regard to diet, more depends on temperance than on the choice or refusal 
of certain foods. In giving directions on diet patients may with advan- 
tage be told to avoid over-indulgence in sweet and starchy foods and 
in rich dishes, which tend to induce dyspepsia. Alcohol should only be 
taken in moderation, well diluted, and with food. 

According to the views expressed in considering the cause of the 
formation of gall-stones, either a sufficiency of albuminous food in the 
^hape of meats or game should be taken, or farinaceous foods which con- 
tain a fair proportion of nitrogen. If there be any benefit in the adminis- 
tration of olive oil, the use of butter or of animal^ fats, if taken in 
quantities short of producing dyspepsia, should havd a similar effect. 

Dr. Lauder Brunton gives some valuable hints on treatment, and 
thows how the system of dieting adopted at certain watering-places, 
when combined with exercise and the administration of diluent beverages 
(water bemg the essential element), has very beneficial results. I have 
• been accustomed for some years to recommend patients suffering from 
cholelithiasis to drink a tmmblerful of the natural CarlslAul watAc with a 
little hot water before breakfast, and a tumblerful of simple hot water 
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'before the later meals ; for I think there can be no doubt that, as a rule, 
too little water is taken, and the inspissated or Stagnant bile and mucous 
deposit, if not removed, will tend in the long run to form concretions ; 
just as drains, if UOt flushed from time to time, will become blocked by 
the deposit of solid matter. 

Alkaline saline waters (particularly the hot Carlsbad) act beneficially 
by stimul^ing the peristalsis of the digestive tract, and increasing the 
flow^ of bloSQ to the abdominal organs. In the peristalsis the bile 
passage^participate, and the movements of the bowels act as a form of 
massage, while the diseased mucous membrane benefits by the increased 
flow of blood. The injection into the rectum of lar^e quantities of hot 
water serves the same purpose. When gall-stones have once formed, no 
medicine, so far as we know, can dissolve themT or produce any material 
benefit except by way of palliation ; and although numerous remedies 
have been vaunted as beneficial in the dissolution of gall-stones, their 
advocates have argued as if the gall-stones were in a test-tube ; ■ forgetting, 
apparently, that no drug can reach the concretions save by a circuitous 
route, and in an extremely diluted form : thus benzoic acid, benzoate of 
soda, salicylic acid, turpentine, ether, chloroform, and numerous other 
agents reputed to be beneficial, can really have no material effect. I 
would not for a moment say, however, that rational medical treatment 
may not restrict the increase of gall-stones already formed, or prevent the 
formation of new ones, and thus prove really curative, if the patient have 
the good fortune to part with those already formed. 

The experiments of Dr. Brockbank (5) effectually dispose of the 
supposition that the so-called saline cholagogues have any solvent action 
on gall-stones ; for after allowing concretions to stand in a 1 per cent 
solution of the various salts for fourteen days and then weighing them, 
he found that there had been no loss of weight. Among the drugs ex- 
perimented on were the salicylate, the sulphate, the benzoate, the 
phosphate, the bicarbonate, and the chloride of soda ; the sulphate of 
potash and the chloride of ammonium. 

Similar experiments with olive oil, oleic acid, and a solution of sapo- 
animalis, yielded far different results. A gall-stone, placed in pure olive 
oil, in two days lost 68 per cent of its original weight, and then broke 
up into small pieces. With pure oleic acid a similar result followed in a 
much shorter space of time : a small gall-stone disappeared in twenty-'* 
four hours, and a larger one, after losing 63 per cent of its weight in two 
days, broke up ii\fx> small fragments in four days. The effect of a solution 
of animal soap on th<i concretions is remarkable : after standing for a few 
hours in a 5 per cent solution, a gall-stone becomes coated with a bluish- 
white filmy material, and in time the solid matter becomes viscid, li! 
view of the fact that the administration of olive oil is said to exert a 
curative effect in cholelithiasis, these experiments are interesting; but 
as there is not the slightest evidence that the oil can reach the gall-stone* 
^ iruthe gdll-bladcfer or cystic duct, there must he some other than direct 
solvent action to explain the beneficial effect ; indeed, the effect itself is 
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doubted by some observers, and requires more direct proof before it can be' 
accepted. An explanation is offered in Dr. Brockbank's paper : — “Another 
explanation of the reported disappearance of the gall-stones after large 
doses of oil may be derived from the action of soap and fats on cfiolesterin. 
A digested fat j)asses into the circulation from the alimentary c^nal in 
three forms — as unchanged fat, and as the corresponding fatty acid and 
soap. All occur normally in the bile, and the amount present’ n the bile 
increases with the amount of fat taken in the diet. Oil, fatty acids,. and 
soaps all dissolve cholestcrin readily and break up a gall-stone, /f, then, 
the oil, fatty acid and soap appear in the bile in increased amount after 
large doses of oil, it is very j^robable that the gall-stone is attacked by 
them, especially by the soap, and in time is dissolved, or so Beduced in 
bulk as to bo enabled to pJiss out into the duodcjjum.” 

I have tried olive oil in large doses in several cases, and cannot say 
that I have seen any good to result from its employment, unless it were 
in one case of impacted calculi in the common duct, on which I operated 
after the olive oil treatment had been tried for some weeks ; I then found- 
that the gall-stones yielded more readilj’ than usual to the pressure of 
the finger and thumb, as if the treatment had lessened their consistency. 

The oil may be administered either by the mouth or by the rectum ; 
in either case from two to ten ounces should be given daily. It is not 
readily taken except with food, and then it is apt to excite dyspepsia. 

Dr. Goodhart gives an account of five cases of probable chole- 
lithiasis in which olive oil had been administered with apparent benefit. 
He remarks : “ With reference to the results, I wish to s?.y that it is 
obvious that I cannot claim for these cases anything more than a suspicion 
in favour of the value of the administration of oil. In no one of the 
cases have gall-stones been proved to have passed, and in none of the 
cases has the improvement been so immediate that effect and cause 
certainly go together.” Dr. Kishkin’s experiments apparently show how 
a mistaken idea of its benefit has arisen. The supposed calculi which 
Avere parted Avith Avere found to consist of oleic, palmitic, and margaric 
acids combined with lime \ and similar concretions could be produced 
at any time by giving olive oil to any person suffering from scanty biliary 
secretion ; no true gall-stones Avere ever found in the motions after the 
olive oil treatment. 

Belladonna has been said to have a specific action in cholelithiasis ; 
and I can conceive that if a small concretion Avere passing along the ducts, 
by its special action on involuntary muscular fibre, ittmight aid in its 
expulsion. But my OAvn exjjerience would lead me^ to disagree entirely 
■yith a medical Avriter who says that a pill containing a quarter of a grain 
of belladonna and a quarter of a grain of podophyllin resin \s a remedy 
as nearly approaching a specific as it is possible to obtain. 

Massage finds a strong advocate in Dr. George Harley, who says : 
•“For without doubt, perseverance and opportunity Avill in the end 
enable them (the operators) to discover gall-bladders equally as readily 
as the trained fingers of the expert do, and that, too, eA^en through 
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^bclomiiial pariet^ so thick that untrained hands cannot so much as 
make out the boundary of the solid liver through them. While, 
again, they will ultimately find that they will be .able to extrude 
small impacted biliary concretions, be they in the shape of sand, gravel, 
or stones, from the bile-duct into the duodenum with as much safety and 
certainty as they can pass a catheter through a stricture into a human 
urinary bh^der. At the same time, for the sake of the patient’s welfare 
as wjcll as their own reputation, they must never forget to bo as careful 
in the •node of operative procedure in the one case as in the other, 
as neither operation is invariably unattended with danger. This is 
especially the case when the manipulative operatioji has been, unfortu- 
nately, (Iclayed until the gall-stones have grown large and hard, and, on 
account of the prolonged^ pressure, begun to ulcerate through the tissues 
they have long pressed against.” 

It is scarcely necessary to do more than draw attention to the 
description of the gall-stones at the beginning of this chapter in order to 
point out how futile, nay more, how injurious massage must ho in many 
cases, however skilfully performed ; for not only is it urdikely, but in by 
far the greater number of cases it is utterly impossible that the concre- 
tions can be forced through passages as narrow as we know the cystic and 
common ducts to bo. 

Some little time ago I was called to a distance to operate on a patient 
who had been under this treatment judiciously and systematically carried 
out, and had nearly died under the process ; so that I had to operate in a 
much more unfavourable condition than would otherwise have been the 
case. Fortunately, however, I was able to remove the gall-stones, and the 
patient is now well. I can only say that were I the subject of chole- 
lithiasis I would not submit to massage, nor could I conscientiously recom- 
mend it ; although it may possibly aid in the expulsion of small calculi, 
it is impossible to diagnose the absence of large ones, or to know the 
exact condition of the ducts which may possibly be ruptured by manipu- 
lation. 

During a gall-stone attack, relief is urgently demanded ; at times the 
drinking of a pint of water as hot as it can be taken, especially if 
combined with the application of hot fomentations over the region of the 
liver, will assuage the pain ; at other times the administration of thirty^ 
drops of spiritus etheris in two teaspoonfuls of chloroform water every 
quarter of an hour will answer the same purpose. In some cases I have 
found exalgine, i« one-gi’ain doses, dissolved in a teaspoonful of hot water 
and repeated every lialf-hour for three or four doses, to prove of service. 

In many cases, however, the only satisfactory remedy is a morph iji 
injection. ^ 

Surgical treatment — After medical treatment has been fairly and 
fully tried and failed, I think both physicians and surgeons are now 
agreed that surgical measures should be resorted to. While chole-* 
cystotomy is generally recognised as the operaAon to be aimed at in the 
treatment of affections of the gall-bladder or bile -ducts, especially in 
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cholelithiasis, it is often impossible to say what, operatjpn will have to be 

done until the abdomen is opened. . .1 x n 

The indications for operating would seem to me to be as fojlows : 

1. In frequently recurring biliary colic without jaundice, with or 

without enlargement of the gall-bladder. . , _ 

2. In enlargement of the ^ gall-bladder without jaundice, even if un- 
accompanied by great pain. , . , . 1 ^ 

3 In persistent jaundice ushered in by pain, and where recurring 
painsi with or without ague-like paroxysms, render it probable <,hat the 
cause is gall-stones in the common duct. 

4. In empyema pf the gall-bladder. 

5 In peritonitis starting in the right hypochondrium. • 

6. In abscesses around the gall-bladder or lyle-ducts, whether in the 

liver, under or over it. , , „ i. j 

7. In some cases where, although the gall-stones may have passed, 

adhesions remain and prove a source of pain and illness. 

8. In fistula, mucous, muco-purulent or biliary. 

9. In certain cases of jaundice, with distended gall-bladder dependent 
on some obstruction in the common duct. In such cases the increased 
risk must be borne in mind, as malignant disease may be the cause of the 
obstruction, and operation in such cases is attended with greater danger 


than ordinary. 

10. In phlegmonous cholecystitis and in gangrene if the case bo seen 
and recognised at a sufficiently early stage of the disease. 

Supposing the case to be a suitable one for cholecystotemy, and the 
gall-bladder and ducts can be cleared >vithout great difficulty by means 
of forceps within and the fingers outside the ducts, the opening in the 
gall-bladder can be sutured to the aponeurosis — which I think preferable 
to skin fixation— and so drained ; this I infinitely prefer to immediate 
suture of the opening. 

But if the ducts cannot be cleared, what may be done ? 

((f) Cholelithotrity, or crushing of the gall-stones in place by means of 
the finger and thumb, or by padded forceps ; I have successfully per- 
formed this operation on many occasions, and I prefer it to the more 
formidable procedure of incising the ducts or of fixing the gall-bladder 
^to the intestine. 

(^>) Choledochotoray, or incising the duct, whether cystic or common, 
the incision being afterwards sutured ; this is no easy matter on account 
of the depth of the parts to be coapted ; I have found tJie stitching to be 
best effected by means of a rectangular cleft-palate needle. A drainage- 
Jube should always be inserted into the right kidney pouch in these 
cases; and if a transverse incision be made and the tube Ijrought out 
through tjie lower end of this, the drainage is so efficient that even if the 
sutures fail to close the wound in the duct there will be little fear of 
• extravasation. ^ 

(c) Cholecystenterostohiy, or the making of an anastomosis between 
the gall-bladder and intestine, is easily effected if the gall-bladder l^e 
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success and recoverv in^I operation six times, with immediate 

five. decalcified-bone bohWrT^^ complete and permanent cure in 
tomosis ranidlv W bobbin enabled me to accomplish the anas- 
Ss anSLureTT?, ^ “Murphy’s button” in my last thrTe 
m^respe^£J:S/ ' always employ it in such casesf as being a 

thriflTS interval of some days 

pentme with more or less success; but I think Dr Brockb'inl{’« 

Ssolution oH niif of- or of oleic acid, or a 0-.5 per 

cent solution of sapo-animalis, is worth a fiillef trial. * 

advisabl7or n?rf gall-bladder, can seldom be 
ieTv operation in gall-stones, and extremely 

oSl-r • ^ malignant disease. It may be required as a secondary 
operation m cases of stricture of the cystic duct, the common duct being 
tree. On three occasions in which I have excised the gall-bladder it was 
for mucous fistula depending on stricture of the cystic duct following on 
gall-stones, and all the patients were completely and permanently cured. 

• ^"mf®y®tetomy, where it is impossible to bring the margins of the 
incised gall-bladder into the wound, and where the parietal peritoneum 
cannot be tucked down to meet the edges of the opening, I have made a 
tube of the omentum; but in such cases no hesitation need be felt in 
trusting t(^ a drainage-tube, as the peritoneal cavity soon becomes 
occluded around the drain, and there is little or no tendency for the 

bile to pass among the viscera ; a suprapubic drainage opening, therefore, 
IS quite unnecessary. o r &. , 

The combined button and drainage-tube suggested by Dr. Murphy 
may prove useful in some cases of this kind; but as the gall-bladder is 
usimlly shrunken, I suspect it will be of service in exceptional cases only. 
With very few exceptions, I have found a vertical incision along the upper 
prt of the right linea semilunaris to give ample room, but if required I 
have not hesitated to get further room by a transverse cut in addition. 

Suture of peritoneum, aponeurosis, and skin by separate stitches 
effectually guards against ventral hernia, if the patient be kept recumbent 
for from twenty-one to twenty-eight days ; and if a firm oval pad be wofti 
under a belt for a few months subsequently. In all cases strict antiseptic 
precautions shqjild lie observed, and the abdomen must be left as clean 
and dry as possible! 


In conclusion, I would emphasise that with due skill and adequate 
care, operations on the gall-bladder and bile-ducts are among the mtist • 
successful of the major operations ; but as many of them are extremely • 
difficult, and as it is impossible to say beforehand whether aify case may 
not prove so, I think such surgical work should be undertaken only Ijy 
^hose who hsfve had experience in alidomiMal surgery, and who have 
witnessed or helped in several operations of this kind. As soon as this 
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rule is understood we shall cease to witness the varying rates of mortality 
ill the hands of different operators — from 50 to almost 0 per cent — and 
we shall probably find that, excluding cases of malignant disease associated 
with jaundice, the all-round mortality will not exceed 5 per centf I hope 
the time is not far distant when it will be fully recognised that though 
cholelithiasis, so far as its causes and its early treatment are concerned, 
is distinctly a condition for medical treatment, it is both unjust to the 
patient and unfair to the profession to continue medical treatment (ind 
to postpone surgical aid until serious complications supervene, oor the 
patient is almost, if not quite past relief. 

A. W. Mayo Robson. 
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CHOLANGITIS 

Infective Cholangitis, or infective catarrh of the bile-ducts, is usually 
due to gall-stones in the common duct, which favour the entrance of 
organisms f?om the intestine through the duodenal orifice. 

Co^^rvoisier, Osier, and Fenger have each described the ball-valve 
action of gall-stones in a dilated common bile-duct or in the ampulla of 
Vater ; thus accounting for the intermittent character of the jaundice and 
the irregular course of the disease. 

Charcot was one of^the first to describe t*ho disease under the name 
of intermittent liepatk fever, 

I have operated on a considerable number of cases of infective chol- 
angitis dependent on gall-stones in the common duct, but although on 
several occasions the gall-stones were freely movable or oven fioating, 
in by far the greater number they were multiple and more or less 
impacted. 

The usual history is one of spasms for several years without jaundice ; 
then comes a more severe seizure followed by temporary icterus. If the 
gall-stone pass, there is an end of the trouble ; if not, the next atUick of 
pain is probably followed at once by a shiver and by all the symptoms 
of an “ague fit,” the temperature frecpiently reaching 104'' or 105". 
After it passed off, the skin is more deeply tinged and the jaundice 
may persist, though inconstant in degree ; it rarely, however, disiippcars 
completely between the attacks ; there is usually a slight icteric tinge of 
the conjunctivae, even though the interval between the attacks may be 
one of weeks or months. The rigors may be repeated daily or at 
irregular intervals. 

The gall-bladder may be felt as an enlargement below the right 
costal margin, but this is not usual, as if gall-stones be present it is 
more common to find the gall-bladdft contracted. The liver at first is 
not enlarged, but later it may descend considerably. Tenderness over 
the gall-bladder or in the epigastric region can generally be elicited. There 
is usually well-marked loss of flesh and st^igth ; and, if unrelieved bv 
nature or art, the disease may run on into frappurative cholangitis and its 
complications. 

Infective chplangitis may persist off and on for years, and may lead 
to recovery ; on th8 other hand, it may assume an acute form and leiid 
to death from pain, biliary toxaemia and exhaustion. The complications 
which may follow are diffuse hepatitis, abscess of the liver, cholecystitis 
and empyema of the gall-bladder, perforation of the ducts, endocarditis, 
pleurisy, pneumonia, and other septic diseases. 

Diagrnosis. — Ague, being now a rare disease in England, is not ao 
ji^kdily 'assumed as it is in countries where %nalaria is endemic, though 
the regularity of the chills and the slight jaundice and enlargement of the 
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spleen in some cases may suggest it; yet the pain and tenderness^ the 
history of cholelithiasis, and the failure of relief by large doses of quinine, 
soon settle any doubts. 

As infective diseases in the bile passages are prone to end in ^juppura- 
tion, abscess of the liver and suppurative cholangitis may supervene.; but 
the more prolonged course of infective cholangitis, the comparative good 
health between the attacks, the irregularity in the course of the disea,se, 
and the absence of rapid and progressive deterioration ofTiealth ^ill 
usually enable a diagnosis to be made. 

When suppuration exists we usually find increased tenderness over 
the liver area, continued or irregular intermittent fever, and intense and 
persistent jaundice. r 

Treatment. — If possible the cause should be rqjnoved, but, should this 
prove impossible, the ducts can be drained ; fortunately this may be 
accomplished with every prospect of success, if, as is commonly the case, 
the primary disease be gall-stones. For instance, I have operated on 
two hundred cases of disease of the gall-bladder and bile-ducts, and in 
no case where gall-stones were unaccompanied by malignant disease or 
• by suppurative cholangitis have I lost a patient ; even if I include 
all the complicated cases, the rate of recovery is still 96 per cent. 
Indeed, there can be no doubt in the minds of those who have observed 
many of these cases that it is better to anticipate the complications ; and 
that as soon as medical treatment has been fairly tried and failed, the 
removal of gall-stones by surgical means should be resorted to. 

• 

SUPPURATIVK CHOLANGITIS of the bilo-ducts is a subject of consider- 
able interest both to the physician and surgeon. Its gravity Kes not 
only in its causation, but in the combined effects of biliary obstruction 
^vith septic infection, and their local and constitutional eftects also. 

Etiology. — The most frequent cause is gall-stones, and of this series 
the museums furnish many examples. One in Guy's Museum shows the 
ducts throughout the liver inflamed, dilated, and associated with several 
small abscess cavities ; the cause being a gall-stone floating in the common 
duct. The parts were taken from a woman, aged thirty, who had had 
enteric fever five months before death ; the death was due to pyrexia 
accompanied by rigors. - 

But, besides gall-stones, hydatid disease, cancer of the bile-ducts, 
typhoid fever, and influenza may cause suppurative cholangitis ; and 1 
suspect that the disease not infrequently accompanies otheij, acute infectious 
ailments. * 

^ There are good examples of cholangitis due to hydatid disease in 
St. Bartholomew’s, Guy's, St. George's, and the Middlesex Museums ; so 
that it is gvidently no infrequent cause. In some of these instances a 
hydatid cyst has burst into a bile-duct, and in several of these a piece of 
iv)lled-up hydatid membrane projects through the papilla into the duo- 
denum. In all these case^ the ducts throughout the li\^er are *dilatcvi^ 
and filled mth pus. 
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Some years ago I operated on a case of suppurative cholangitis 
dependent on malignant disease in the common duct. The patient was 
decided^ relieved for a time by the drainage established by chole- 
cystotomy ; he^ ultimately died, however, from the original disease, and at 
the autopsy the whole of the ducts throughout the liver were filled with 
muco-pus. 

, .A very^good example of suppurative cholangitis arising as the result 
of* cancer of the ampulla of Vater may be seen in St. Thomas’s Museum. 

tjrphoid fever the disease arises irrespective of any organic 
obstruction in the ducts, as is shown by a specimen of Dr. Hale White’s 
in Guy’s Museum, where death occurred in the scYenth week of typhoid ; 
there was inflammation of the bile passages within and outside the liver, 
together with cholecys^-itis. 

I do not think that influenza has been noted as a cause of sup])urative 
cholangitis. I observed the connection some time ago ; and the symptoms 
were so charactciristic, and came on, in a lady of sixty- two, within so short 
a time of influenza, that I think there is every reason to believe this infec- 
tion to have been the origin of the suppuration. 

The aforementioned diseases are somewhat remote terms in the series 
of causation ; the immediate cause is the presence of pyogcnetic organisms 
within the biliary passages. 

Symptoms. — In suppurative cholangitis there is usually progressive 
enlargement of the whole liver, which may descend as low as the 
umbilicus ; the swelling being uniform, smooth, and tender to prossiu'o. 
If the caiiise be in the common duct, and the gall-bladder has not pre- 
viously become contracted, there will be the additional enlargement 
caused by its distension ; but when contraction of the gall-bladder has 
taken place, and also when the obstruction is in the hepatic duct, there 
will be no signs of cholecystitis. 

Pain may be entirely absent, as in one case on which I operated, 
where the disease was dependent on cancer of the common duct ; but 
when the cause is gall-stones, as in many cases that I have seen and in 
some on Avhich I have operated, the pain Is severe and paroxysmal, 
each attack being accompanied by ague-likc seizures and an intensification 
of the jaundice. Jaundice is always present, and is usually both per- 
sistent and intense ; though where the ob^ruction is a floating gall-stone, 
acting like a ball- valve in the common diict, the jaundice may vary from 
time to time, or may almost disappear. Fever, with occasional rigors 
and profuse pirspjration, is a prominent feature of the disease, and ra])id 
loss of flesh and strength likewise. The disease is always serious, and 
often proves fatal ; though, if the cause can be removed at an early stjige, 
recovery may occur. 

If the course be subacute the inflammation may concenj-rate itself in* 
some part of the liver and lead to abscess ; in this case a distinct tender 
swelling may form and give rise to the usual symptoms and signs* of 
hepatic abscess. If ordinary infective cl/blangitis pass on to general 
suppurative cholangitis recovery is improbable. 
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Hepatitis and multiple liver abscesses frequently follow cholangitis, 
and are usually followed by general and fatal infection of the system. 

Pneumonia and pleurisy ending in empyema are serious and not 
infrequent complications. 

Endocarditis at times occurs, and as it has been known to follow 
cholangitis Avithout hepatitis, and cholangitis Avithout abscess, this cause 
should neAxr be lost sight of in any case of infective endocarditis. 

In these cases the bacillus in the A^egetations on the inflamed endo- 
cardium has been found to be identical Avith that discovered in. the 
infected bile. 

Jaccoud and Aubert have also found endocarditis in cases of 
cholangitis. 

Treatment. — Unless frc6 evacuation of the i^ccted contents of the 
bile passages can be accomplished, cither naturally or artificially, treatment 
is virtually useless. If practicable, cholecystotomy should therefore be 
performed, and free drainage estiiblished and continued until the bile is 
sterile, or nearly so. Although good results cannot be expected in all 
cases, Jin amelioration of the symptoms may be looked for in a fair pro- 
portion, and complete relief in others. 

If a localised abscess be discovered in the liver, it should be opened 
and drained, and though in these serious cases it is scarcely to be expected 
that operation can be always successful, the chance of permanent benefit 
is worth snatching at, even under the most desperate conditions. Of 
general means, Avai’m applicatioiis to the hepatic regions, an initial 
mercurial purge folloAved by milder saline laxations, intestinal antisepsis 
by bismuth and salol, the relief of ^min ])y sedatives if called for, and the 
treatment of symptoms as they arise, Avill afford some amelioration, though 
the relief Avill probably l)c but temporary. 

Surgeons have been performing cholecystotomy for infective cholan- 
gitis for some years (for instance, my first oj^erations for cholecystitis and 
cholangitis occurred so far back as 1888); yet I think it is just to giAe 
the chief credit of specially pointing out the great importance of surgical 
treatment in cholangitis to M. Terrier. 

On the opening of the gall-bladder a certain number of important 
therapeutic results folloAv. 

1st, The septic contents of the gall-bladder are evacuated. 2nd, Calculi, 
Avlftch are most frequently present there, are remoA^cd. 3rd, The other 
biliary passages, more or less obstructed either by calculi or by SAvclling 
of their Avails, are rendered as free as possible. 4 th, Tlva septic bile is 
allowed to escape and mechaniailly Avashes out the loAA^er passages, carry- 
ing aAvay through the drainage-tube many of the infectious elements. 
•5th, The relief of pressure prevents absorption of the septic elements. 
Vith, The relief to the kidneys, by alloAving the bile to escape freely, is 
also of importance ; as they are thus enabled to perform their function 
more freely in relieving the system of septic and other materials. 

In the paper referred te, M. Terrier narrates several 'cases in the'^ 
utmost detail, an account especially interesting, as he describes the 
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bacteriological examination of the discharge from the fistula at dificrent 
dates, and conclusively shows the gradual diminution in the virulence of 
the discharge after some days’ drainage, and points to the need of 
rather 'Aiore prolonged drainage than some of us have boon wont to 
employ; until, indeed, the bacteriological examination of the discharge 
shows it to bo sterile, or nearly so. 

A. W. Mayo Kobson. 
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CONGENITAL OBLITERATION OF THE BILE-DUCTS 

Description. — Under the heading of “Congenital Obliteration of the 
Bile-ducts ” may be described a series of cases of infantile jaurnlicc in 
which there is a progressive inflammatory condition of tlio bile-ducts and 
gall-bladdor. The morbid process originates in intra-utorine life from an 
unknown cause, leads generally to coTn])letc olditeratimi of the lumen 
of the affected parts accompanied by biliary cirrhosis of the liver, and 
always ends in early death. 

The disease is a comparatively rare one, but some sixty or seventy 
cases authenticated by post-mortem examinations have been put on 
record. It presents features of con.siderable interest, not 071 ly 07 1 
account of the obscurity of its causation, but also because it represents, as 
it were, one of Nature’s attempts at “experimental pathology.” 

Clinical features. — The parents of the patients seem generally to 
have been healthy people, and yet, in a considerable proportion of the 
cases, it is found that they have previously had one or more infants 
similarly affected. Instances are on record Avhere as many as severr or 
even ten cases of infantile jaundice, apparently of this nature, have , 
occurred in cfie family. Boys arc affected about twice as often .as 
girls. 

At birth the child appears normal and well nourished, and notlyng 
attracts §pecial attention to it until either the whiteness of the stools or* 
the yellow discoloration of the skin is noticed. ^ 

The jaundice is always a very marked feature, but the date of its 
onset varies considerably. Sometimes it is present at birth, often it* is 
^^ot noticed until the second or third day o> life, occasionally it does not 
set in until the ninth, tenth, or even fourteenth day. When first observed 
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the yellow colour is slight in degree, but within a day or two it noticeably 
deepens, and soon becomes of a dark greenish-yellow hue. It remains 
until death ; it may, however, vary a little in intensity from day to day, 
and, if the child live for some time, the tint is often paler during the 
last few weeks. 

It is to be observed that in those cases where only one of the hepatic 
ducts is obliterated, and also in those where all the ducts seem pervious, 
the jaundice may be just as severe as where the common duct i^ompletely 
obstructed. 

In some cases a quantity of dark, apparently normal meconium is 
passed in the usual way, and is followed at once by colourless motions ; 
in others the fajccs are* devoid of colour from the very first. Rarely are 
any yellow faeces passed, bu»t after a dose of mercury the stools may be 
partially greenish for a time. The bowels are generally costive. The 
urine is deeply bile-stained. 

The occurrence of spontaneous ha3moiThages in various situations is a 
very characteristic symptom. A considerable number of the children suffer 
from Ideeding at the navel, a symptom which usually sets in shortly after 
the separation of the cord (fifth to ninth day). It is of the nature of a 
general oozing from the raw surface, and is exceedingly difficult to stop ; 
indeed it almost invariably results in death within two or three days at 
the farthest. Of those patients who survive the first fortnight a large 
number suffer from spontaneous bleeding from other parts, such as sub- 
cutaneous ccchymoses or cpistiixis ; or the blood may be vomited, or passed 
with the motions. 

If the children are not carried off by hsemorrhago or some other such 
cause during the first week or two, they generally live from three to 
eight months. It is interesting, however, to observe that in those 
instances in which more than one child in a family was affected the 
tendency to haemorrhage is pirticularly strong, and the patient scarcely 
ever survives the first fortnight. 

Towards the end of the case there is more or less emaciation ; but the 
interference with the general nutrition is usually much less than might 
be expected from the gravity of the lesion. Fits not infrequently come 
on, and, in the exhaustion of approaching death, some intercurrent 
disease, perhaps of a trifling kind, brings life to a yet earlier close. 

^ Morbid anatomy. — The degree of the lesion affecting the bile-ducts 
and the gall-bladder varies to a very large extent in different cases. In a 
few, where the patient has not lived more than a week or two, no disease 
may be visible to the naked eye, and no evident obsti action to the out- 
flow of bile may bo discovered ; in others the walls of the ducts are 
•mafkedly thickened here and there. In most eases, however, some 
tportion of one or other of the ducts or of the gall-bladder has its lumen 
completely obliterated, and the fibrous tissue round it is greatly increased 
in^ amount. Not infrequently parts of the afiected structures have 
disappeared entirely, so that after death there is not even a strand ok 
fibrous tissue to be found in their place. Extreme defects of this kind 
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are most frequently found in cases where the patient has lived for 
months ; but sometimes this is the state even at birth. 

The exact site of the obliteration, when present, also varies in- 
definitelj% there seems to be no place more apt to be affected than 
another. 

The contents of the gall-bladder and ducts are by no means constiint. 

If the child have lived more than a month it is usual to find colourless 
mucus only »in the gall-bladder. Where coloured bile is present it is 
often (^escribed as unusually thick ; and in one case (Campbell) the common 
duct was found blocked by an indurated cord-like plug of inspissated 
bile. In at least one instance (Bouisson) a gall-stone was found ; and it 
seems quite possible that most, if not all, of the very rare cases in which 
gall-stones have been reported (18) in young infants may be examples of 
this disease. * 

lieports of microscopic examinations of the affected parts and the 
tissues in their neighbourhood are much wanted. In one case (“23), where 
the lumen of the gall-bladder was almost totally destroyed, its walls were 
found enormously thickened and infiltrated with round cells, so as to look 
’like granulation tissue. What remained of the cavity, however, was lined 
with cylindrical epithelium of normal appearance. 

The blood-vessels of the liver are normal in uncomplicated cases. 

The liver itself, when the child has li\ ed for any length of time, is 
generally but not always enlarged. It is very tough in consistence, 
slightly uneven on the surface, and of a dark o\i\ e-green colour ; on 
section it shows fine bands of fibrous tissue forming a network through 
it. Under the microscope the size and consistence of the organ arc found 
to be due to the presence of typical biliary cirrhosis, and the green 
colour to innumerable small plugs of insjhssatcd bile which distend the 
lesser ducts in many places up to their farthest ramifications ; they may 
even seem to occupy minute cavities within the liver-cells. 

The spleen is usually much enlarged. 

The peritoneum, in most cases, is quite free from traces of disease, 
either past or present ; but occasionally ascites or purulent peritonitis 
has been found. In a few of the reported cases there were adhesions 
in the neighbourhood of the ducts implicating the blood-vessels ; in almost 
all of these there was good reason to suspect the presence of syphilis. 

Nature and progress of the disease. — The nature of the lesions riof 
the gall-bladder and ducts is such as to indicate that they must be the 
result of chronic progressive inflammation affecting the walls of these ' 
structures in a considerable extent of their course. 

When this morbid process begins we cannot say ; but certainly the 
period at which complete obstruction to the passage of bile occurs vafies • 
very greatly. In those cases in which no coloured meconium is passed it« 
seems as if the ducts must have been blocked not later thein the third 
month of intra-uterine life ; while in others, where the amount of ordinary 
^Kieconium is isormal, the obstruction cannot Jiave taken place until a veiy 
much later period. 
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The inflamrnatory lesions follow the course of the bile so closely that 
we can scarcely avoid the conclusion that they are secondary to some 
irritating change in the character of this fluid. That inspissated bile and 
gall-stones should have been found is, therefore, of importarfbe. The 
frequent occurrence of complete stoppage of the passage of bile before 
there is any absolute anatomical blocking of the lumen of the ducts is 
also worthy of note, and suggests the possibility of a descending catarrh 
from irriUitirig bile, such as is said to occur in poisoning by toluyl- 
endiamin and other substances (Stadelmann, Hunter). ^ 

Probably by the time that the infant is born the disease is always 
pretty far advanced. After birth the inflammatory process continues to 
spread, and leads to* extensive obliteration and deformity; jnst as it 
sometimes does in adults when there is an impacted gall-stone (Courvoisier). 
The longer the child lives the more advanced, as a rule, is the de- 
formity which is met with after death. 

When the disease has gone on far enough to cause interference with 
the free passage of bile from the liver, biliary cirrhosis begins, as it does 
in the livers of animals whose common duct has been tied (Charcot and 
Gombault) ; and the amount of glycogen is diminished (Legg). This 
results in an increasing interference with those important functions of the 
liver by virtue of which it protects the organism from the dangers of 
auto-infection (Roger). To a sort of chronic blood-poisoning are due such 
symptoms as the vomiting, spontaneous haemorrhages, and convulsions ; 
and it gradually leads to emaciation, diminished vitality and death. 

Etiolog'y. — The causation of the disease is still most qbscure. It 
seems cerUiiri, however, that congenital syphilis is not an essential 
element, although this has often been alleged. Wo learn from a study 
of the published cases that — (i.) Evidence of syphilis in the parents has 
very rarely been obttxined — not in a tenth of the cases ; (ii.) The brothers 
and sisters of the patients seem never to have shown signs of it; (iii.) In 
twenty-throe cases, where the infants lived to be three months old and 
upwards, only twice were there noticed any of the symptoms which are 
usually attributed to congenital syphilis ; (iv.) Ordinary syphilitic lesions 
have scarcely ever been found post-mortem in patients who have died of 
this disease. As already mentioned, however, it is just possible that 
the presence of this taint may promote the farther extension of the 
d^oase. 

Severe digestive disturbances have been noted in the parents in several 
cases ; and have been regarded as perhaps of etiological injportance (Binz, 
Glaistcr). 

The very remarkable fact that the disease so frequently occurs in 
se^ral members of one family is one which must be taken into account in 
■•any theory of its etiology. This, and the very early period at which the 
morbid proefess begins, have led to its being attributed to an arrest of 
development. Nothing definite, however, can be said in support of this 
opinion. « * ^ 

The diagnosis may present some difficulty at first ; but within a few 
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days the deepening jaundice, colourless motions, and Inle-stiiined urine 
render it evident that there is something moi’e serious the matter than 
ordinary icterus neonatorum. Moreover, the comparatively slight effect 
produced* at first upon the child’s general health readily distinguishes 
these cases of jaundice from those associated ith umbilical phlebitis and 
like septic conditions. 

As the child grow-s older the occurrence of spontaneous hiemorrhages 
and the gracftial enlargement of the li^er and sjdeen strongly confirm the 
diagno^jis. 

The progrnosis is, of course, of the utmost gravity ; no child })roYed 
to have this complaint has over lived eight months. Tt should be men- 
tioned, however, that a few cases of infantile jaundice have been re])i)rted 
ns ending in recovery which, from their sympfoms, and from their occui- 
ring in the same families as other children with obliterated bile-ducts, seem 
possibly to have been cases of this disease (Anderson, Freund, (Irandidiei’) 

Treatment. — Our ignorance of the causation of the disease, and tin*- fact 
that it begins during intra uterine life, put curative treatment out of the 
question in the only stage at which it could possibly bt^ of any avail 
In a recent case ((riese) the abdomen was opened during life in the hope* 
that, if the obstruction were situated low do^\ n, it miglit be possibh* to 
re-establish communication between the bile-channels and the intestine. 
This was not found practicable ; and the pathology of the disease c(*rtaiidy 
gives us little encouragement to c\])ect even temporary relief fi‘»>m any 
surgical procedure. 

John Thomson. 
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ICTERUS NEONATORUM 

Synonyms. — Normal, physiological, or idiopathic jaundice of new-born 
children. 

Description. — Icterus neonatoruui is a mild transitory form of 
jaundice of unknown etiology, which ajipcars soon after birUi in a large 
proportion of children otherwise normal, and passes off without subseiju'ent 
ill effects. * 

Clinical features. — The disorder is an exticmely common one, being 
met with, in a more f)r less marked degree, in a very large numl)er of 
newborn children. Thus, Jiungc states the proportion of in fan fs affected 
in this way as 80 ])er cent, J^orak as 70-90 pcf cent, and Eouchut at 
80-90 per cent. Probably the lowest jiroportioii gi\en is that of Holt, 
wh(f reports that of 900 childien hour in the Sloane Maternity Hospital 
in New York, .‘500 were ictenic. 

It seems to be a matter of general expeiience that this <liscoloration 
is mor'o freciiiently obserM’d in hosjntal than in private iwactice. d'his 
has been atti iliuted to the weakliness of hos[)ital infants ; but this may 
be but an ai)])arent prevalence due to the good light more uniformly 
obtairrable iir institutiorrs than in the bed-rooms of private houses. 
Certairrly, howrivei', it is more common nr weakly infants with atelectasis, 
and in those that are born pi’ematurely. The presentation at birth, the 
duration of the labour- and its character — whether* natural or artihcral — 
are said to luive no intluerrce upon its production (Holt); arrd it is 
doulrtful whether orre sex is more affected than the other-. 

The yellowrress of the surface of the body is gerreially the only dis- 
coverable symptom ; the children in all other res]K‘cts being ])erfeclly Avell. 

The icteric tint is usually seen for the first tunc on the second or thir d 
4lay of life, or a day or two later, it increases in depth for orre or two 
<lays and then slowly disappears. In slight cases it may be quite gone in 
three or four days ; often it lasts a week or more ; but rarely, and in very 
severe cases only, does it jrersist for more than a fortrright. The degree 
of the discoloration varies from the slightest perceptible tinge to a deep 
yellow. When extremely slight it is best detected by pressing the point 
^f the finger on the infant’s red skin, and looking for a yellow tinge on 
the pale spot which the pr*essuro produces. 

The distribution of the jaundice and the order of its appearance are 
somewhat peculiar. First, and most distinctly, it is«seeVi on the skin of 
the face — especially on the forehead and round about the mouth — and on 
tSe chest ; later it appears on the sclerotics, and last of all on the hands 
and foot. Comixircd with the skin, the sclerotics are usually but slightly 
aftected, afid sometimes they remain quite normal in appearance. The 
j^light and late implication of the eyes in these cases is an interesting 
point, as in ordinary ubj^tructive jaundice the sclerotites are usuai^v 
among the parts first and most deeply affected. The peculiarity is 
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perhaps better expressed by siiying that the skin in this form of jiunulict' 
is pirticiilarly early and particularly deeply tingeil. This makes the 
degree of the jaundice appear much greater than it really is ; this is to be 
attribute^i to the fact that the new-born infant’s skin is especially 
hypeneinic (Cruse). 

The urine, in most eases, a})pears (juite normal, and does not leave a 
yellow stain on the child’s napkins. In se\ere cases, however, bile 
pigment is present in it to such an e.xtent as to iliscolour it. I'arrot and 
Kobin found little amorphous irregular m.isscs of yellow pigment, some- 
times floating free m the urine, sometimes embedded in epithelial cells 
and tube-casts. It seems that bile acitls, although present u\ otlu*r iluids 
of the body, have never been denionstratt‘d in tlie*nniie. According to 
llofmcier, uric acid and urea are excreted in larger amount than l>y noii- 
icteric children. • 

The faeces are norimd in colour .nid in other respects. They are 
never decolorised as in ordinal y obstructive jaundice. 

Morbid anatomy. — Nearly all the internal organs show a yellow 
tinge, and this is tiiic even of such tissues as the cartilages, brain, and 
spinal cord, which in adult jaundice are not geiuMally discoloured. ’I’lie 
ting(% however, is but slightly marked in the spleen and kidneys, and in 
the liver it is rarely discernible to the n.ikt‘d eyi‘ (wen in the most seveie 
cases. The intima of the arteries, the endocardium, and other serous 
membranes, ami also the serous Hinds are deeply stained. Tlie pericar- 
dial fluid contains not only bile pigment but bile aciils also, as Ihrch- 
llirschfeld, Ilofmeistei, and llalberst.im ha\ e denioMstrat(*d. 

The bile-ducts arc normally formed and peivioiis; and apart from 
the gencial bile-staining of the tissues, no abnoiinality of any of the 
organs is discoveied. In the necropsies which have*, been recoided, 
how ever, the condition of the ductus \ enosus, as to patency, does imt 
seem to have received the attention it dest;r\(*s. 

Etlologry. — A very large number of hyp«>theses ha\ e fiom time to 
time been propounded by eminent pathologists to account for tliis 
malady. Many of these have turned out to bo baseless assumptions ; 
others are still put foiwvard as satisfactory exjilanations of the phenomena. 
None of them, however, has yet found adecpiate \ eiification. 

That bile acids as avcII as bile pigment are found in the pericardial 
fluid of icteric new-born children, and not in that of others, proves con* 
clusively that the yellow colouring matter is really bile and conies from 
the liver. This effectually disposes of some of the oldcr^ views, according 
to w'hich this condition was a purely hajmatogenous form of jaundice, or 
even no jaundice at all, but merely a kind of local discoloration due to 
the red of the hyperiemic skin turning yellow as a bruise does in tlto 
process of •fading Soon after birth very radical changes take place in 
the child’s digestive organs and in its blood ; these changdh make it 
probable that at this time of life an especially large secretion of highl^r 
pigmented bileimay occur as a physiological pjjenomcnon. Yet how does 
This bile finds its way into the general circulation 1 
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The most important of the hypotheses which have been proposed to 
explain this proldem may be summarised (Kunge) as follows : — 

i. A large number of observers have supposed that the hindrance to 
the outflow of bile lies in the bile-ducts themselves. Thus tYirchow 
thought that plugs of mucus, which he found in the common duct, were 
the main cause of the jaundice ; and Cruse and Kpstcin assumed that the 
circulatory changes occurring at birth induced hypersemia and catarrh of 
the bile-ducts, with blocking from the dcsr[uamation of theif epithelium. 
Kehrcr, again, suggested that the bile-ducts must be the seat of j^sitix e 
congenital narrowing ; and Cohnheim, that the l)ilc was so much increased 
that the normal ducts became inade<piate for its free escape for the time 
being. 

ii. Others have attributed the supposc<l arrest of the flow through 
the bile-ducts to prcssine (jn them from without Tjy neighbouring blood- 
vessels. Weber thought that in th(i course of the ordinary circulatory 
changes following birth, the portal and hepatic veins might become so 
distended as to exert pressure on the ducts. Birch-Hirschfeld supposed 
that during or after birth the area supplied by the umbilical and portal 
veins becomes engorged, and that this leads to o'deina of the connective' 
tissue of Glisson’s capsule, and thus to compression of the ducts. Silbei - 
mann drew attention to the destruction of coloured blood -corpuscles 
observed by him and Hofmeier in new-born children. He pointed out 
that where blood-dissolving processes go on there must be an increase in 
the fibrin ferment in the blood \ so that the infant gets into a state of 
slight “ fernientiemia,” as he barbarously calls it. This woijd give rise 
to stasis and thrombosis in the portal system, resulting in compression of 
the bile- ducts and consequent reabsorjition of the stagnant lichly- 
coloured bile. 

iii. Another group of authors, of whom Freriebs is the most prominent, 
say that the reabsorption of bile is due to a lowering of the blood-pres.surc 
in the capillaries of the liver tissue following on the closure of the 
umbilical vein. 

iv. In IHHT), Quincke proposed a very ingenious exjilanation which 

ditlbrs materially from those formci ly suggested, and has not yet been 
disproved. He supposes that, in children with icterus neonatorum, the 
ductus veuosus, which closes normally between the second and fifth days 
cS life, remains open unusually late, and that this constitutes the 
essential cause of the jaundice. The blooil of the portal vein usually 
contains a certain* amount of the bile which has been rejjbsorbed into it 
from the bowel, and which it is carrying back to the tiver. If, however, 
the ductus venosus remains open, it follows that part of this bile-contain- 
ing blood will pass aside through it into the vena cava, and hence into 
the general circulation of the body. Although this suggestion stands in 
need of further anatomical confirmation, it may be mentioned that in one 
jaundiced infant of eleven days Ashby found the ductus venosus large 
enough to admit a director. c * 

The diagnosis in uncomplicated cases presents no difficulty. The 
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absence of serious symptoms, the slight degree of the jaundice, the p.dc 
urine, and the coloured stools suffice to distinguish even extreme instances 
of icterus neonatorum from cases of septic or catarrhal jaundice, and from 
those wlftch depend on Buhl’s disease, syphilitic disease of the liver or 
congenital obliteration of the bile-ducts. 

The prognosis is invariably good ; no treatment is necessary. 

.Ioii\ 'riioMSON. 
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DISEASES OF THE I’ANCREAS 


That tho pancreas not infrccpicntly proves a« source of serious and 
often fatal disease has l)Ccome especially apj)aient ithin the past 
few years. 'Iho significance of liaiinorrhage within this gland, or in its 
vicinity, Avas made prominent by Zenker in 1874, and his observations 
have been confirmed by those of Prince, Drajiei', and others. The 
concuiTcnco of pancreatic disease and diabetes, at fii'st recognised hy 
CoAvloy, was made especially conspicuous by Lancereaux, and Avas demon- 
strated by the experiments of A^on Meiing and MiidcoAvsky. The attentio!) 
given of late years to the physiology and pathology of this organ has shoAvn 
that the so-called characteristic symptoms of divSturbances of function of 
the gland, namely, fatty stools and lipuria, excessive salivation and Avatery 
dejections, bronzed skin, and coeliac neuralgia, and excessive emaciation, 
are in no way limited to diseases of the pancreas. Recent irtvestigations 
lead to the conclusion that there are no pathognomonic symptoms of 
disease of this gland, although the presence of glycosuria should arouse 
the suspicion that the pancreas may be diseasi'd. Attention slujuld be 
called, however, to the statement by Walker, that disease of the pancreas, 
oven when the liver is normal, may cause coloiuless stools. The atrections 
which have been most thoroughly studied arc pancreatic ha?morrhage and 
inflammation, calculi, cysts, and cancer. ^ These I shall consider in the 
order in Avhich I have enumerated tlnmi. 

Pancreatic haemorrhage. — The names pancreatic haemorrhage and 
pancreatic apoplexy arc applied to the occurrence of bleeding, usually 
^dthin the puicreas, from rupture of its A^essels : this bleeding not infre- 
quently extends to the subperitoneal fat in the vicinity of the pancreas, 
and to the cavity of the lesser omentum. 

Etiology . — Slight degrees of pancreatic ha'moiThjgc*are occasionally 
found in cases of obstr\iction to the A'cnous outfloAv, and in those diseases, 
infectious or not, in which minute haunorrhages are Avont to appear in 
various parts of the body. There is no satisfactory explanivtion, other 
than trauma, of the cause of serious pancreatic hamonhage. It occurs 
most fmquently in persons beyond middle life, although it may be seen 
fli ^ung adults. It has been found rather more often ,in fat than^i 
lean persons. Although more commonly present in persons addicted W ' 
the excessive use of alcoholic liquor, it has been obseiwcd also among 
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the temperate or abstemious. There is nothing in age, so.v, liabits, con- 
dition, or previous disciise of the individual which makes it possible to 
apprehend the probable occurrence of this lesion. 

MoiJHd anntomtj . — In the grave form of piuicreatic Inemorrhngc the, 
source of the bleeding has not been discovered : no rupture of a largp 
vessel has been found. The l^lood is infiltrateil into larger or smallei* 
portions of the gland, one or several centres being aftected. The head 
alone may be the scat of the Inemorrhage, or the bleeding may be limited 
to t]m body or to the tail ; the portion of the gland infiltrated with 
blood may be enlarged, dense, of a purple colour ; or of normal size, soft, 
and friable. The presence of reddish yellow spots, and the recognition 
in thcm*of crystals and granules of Innmatoitlin, gfve suggestive evidence 
of a previous occurrenejo of the hamiorrhage.* The gland-cells may show 
no abriornml appearance's, or may be found granular or fatty. AN'hen the 
haemorrhage occurs in fat persons the interstitial fibrous tissue of the 
pancreas is usually in a state of fatty infiltration. If the bleeding extend 
beyond the region of the pancreas it is fre(jiiently continued into the 
root of the mesentery, into th<^ fat of the omentum, and int») that behind 
the colon or around the kidney. 

— In the non-travimatic cases unexpected abdominal pain is 
the most fre<iuent incipient symptom. It is usually severt', or intense, 
but may be slight or insignificant. Although sonu'tinKJs referred to tluj 
epigastrium, it is often regarded as a colic, and is not sharply localised. In 
some cases a sense of constriction in the lower jiart of the clu'st is com- 
plained ol Neither nausea, vomiting, constipation, nor diarrho‘a is of 
sufficient fiecpiency to suggest a conspicuous lesion of tluj cligestivo, 
a[)paratus. The symptoms which are suggestive* of the nature of the 
lesion arc those of collapse, eliaracterised rather by feeble pulse and 
dyspmea than by disturbance of intc'lligencc ; and they may lead immedi- 
ately to death or jiersist for a period of some hours. 

rrotfunsK . — That recovery from pancreatic Inemorrhage Rometiincfi 
occurs is indicated by the evidence of antecedent hamiorrhago in the 
form of hicmatoidin granulcB and crystals and by the history of earlier 
mild attacks of symptoms like those above mentioned. The severer 
attacks are usually fatal, cither within a few^ minutes or in the course of 
twenty-four hours. If the ])atient’s life be prolonged beyond the latter 
perio(l the case is no longer one of simple ha'inorrliage, but becomes »fne 
of combined hccmorrhage and inflammation, which will be corisideitjd 
under the subject of acute pancreatitis. Kven the severer varieties may * 
not be absolutely hopeless, and patients attackeil by pancreatic haemor- 
rhage, flemonstratcd by laparotomy, have recovered both from this ojieia- 
tion am] from the lesion. 

Treatnwnt . — The relief of pain and the stimulation of the patient arj 
the especial indications for treatment. For the hnmer the jvll ministrati on 
^f morphia is required, usually subcutaneously, in quantity sttffi^ent^ to 
control the j?ain. Alcoholic stimulants, th«» sulxiutaneous injection of 
of a grain of sulphate of strychnia, and the use of one-drop doses of a one 


264 


SYSTEM OF MEDICINE 


per cent solution of nitro-glyccrine arc indicated in the treatment of the 
symptoms of collapse. No intentional attempt to treat the early stages 
of pancreiitic hfemorrhage radically by surgical procedure has been made. 

Pancreatitis. — It is noteworthy that the pancreas may be the 
^ seat of such parenchymatous changes as granular degeneration of 
{ho colls, multiplication of the nuclei, and redness and swelling of 
the gland. These conditions have been observed in the infectious dis- 
eases, but they are incapable of recognition by means of clinical mani- 
festations. The occuiTence of more extreme alterations — such ps ex- 
tensive implication of the interstitial tissue, frequent characteristic 
changes in the jmrts remote from the pancreas, and the association 
of symptoms which hkve led repeatedly to a recognition of the inflam- 
mation of the pancreas — demand a conspicuous place for pancreatitis in 
modern text-books on medicine. Acute and cHronic varieties of this 
affection are to be considered. The former include the haemorrhagic, 
gangrenous, aTul suppurative forms ; the latter fibrous pancreatitis 
with its several complications, a state which is of especial significance in . 
connection with its probable intimacy of relation to certain varieties of 
sacchfirinc diabetes. 

Acute pancreatitis. — There ani two kinds of acute inflammation of 
the gland. The one represents a combination of inflammation and 
haemorrhage, the more frecpient termination of which is gangrene ; the 
other is independent of ha?morrhage, and is characterised I’ather by 
suppuration than by gangrene. 

Etiologif . — Acute pancreatitis usually occurs in adult males, espcci- 
.ally in tliose beyond middle life, and particularly in very fat persons. 
Although in many of the reported cases the free use of alcohol is 
noted, it is not probable that this agent acts otherwise than as a 
disposing cjiuse. More important arc antecedent and fre([uently recurrent 
attacks of gastro-duodenal catarrh, and injury from external violence. It 
seems probable that the catarrhal inflammation extends continuously 
from the duodenum along the course of the pancreatic duct. 

Mo)hid anatomy , — The pancre«as is enlarged either throughout its 
length or at one extremity, especially at the head. Its colour varies from 
a slight but uniform redness to a dark red, sometimes reddish black ; 
the darker shades of red bc'iiig found in the luemorrhagic and gangrenous 
vi«ioties of pancreatitis. The luemorrhages are usually present in patches 
of various size, and are sometimes so considerable as to pr(xluce a swell- 
' ing half the size of the fist. In such cases a section oj^ the pancreas 
shows a variegated surface : patches of rctl, gray, and ybllow can be seen. 

A further variety of colour often results from the presence of opaque white 
• q)otiA and lines duo to a necrosis of the jxincrojitic fat-tissue. The pan- 
« reatic duct is usually patent throughout, but may contain a thick fluid 
more or less •intimately mi.xed with blood. In the htemorrhagic variety 
evidenqps of more or less extensive bleeding are to be found in the fat 
around the pincreas, especially near its head, and in the ^>ubperitoneaN> , 
fat of the omentum, root of the mesentery, mesocolon, and in the region 
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of the left kidney. Small patches of necrosis of the subperitoneal 
fat are common. If gangrene follow, more or less of the gland is 
transformed into a dark gray mass, which tends to become spongy and 
to form fi slough, in some cases attached to the alKlominal wall by a 
few shreds of tissue only. The peritoneal surface of the diaphragm, 
of the lesser omental cavity, and of neighbouring coils of intestine is 
covered Avith a fibrinous false membrane forming adhesions. The 
omqntal bursH (lesser sac of the peritoneum) fretiuently contains ofiensivc 
blood-f^ained fluid, in Avhich detached masses of nec]-otic fat may be 
found. Evacuation of the contents of this circumscribed peritoneal abscess 
may take place through a perforation into the stomach or duodenum. 
In suppnj'ativ^e pancreatitis the enlarged piucreas contivins single or 
innumerable abscesses. The peritoiuvil coveri hg of the pancreas is likely 
to become involved in the infiammation, Avhicli beconu‘s extended tt) the 
peripancreatic tissue and to the Avails of the lesser ])erib)neal pouch. 
Extensive suppuration may thus be produced, and evacuation of the ])us 
• by the stomach or duodenum occur. Fat-necrosis is rare in su])purative 
inflammation of the pancreas. 

Thrombosis of the splenic \ein is of fnMjin^nl occuirence, the throin- 
bus perhaps extending from the spleen to tlu‘ jxntal vein, and sometimes 
being in a state of puriform softening. Vanati<)ns in tin* si/e and con- 
sistency of the spleen arii freejuent, but enlargeimmt, even Avhen the 
splenic vein is obliterated, is inconstant Absci‘sses of tin* liver are 
more common in suppurati\e than in Inemorihagic or gangienous pan- 
creatitis. IJos])itc the frc(pient, almost constant, occurrence of a ciicum- 
sciibcd peritonitis, extensive inflammation of tin* g(‘tn*ral ))(‘riloneum is 
rare. When the peritoneal surface* of the diaphr.igm is aflect(*d, the in- 
flammation may extend to the pleura and ])cricardium. On microscopical 
examination many of the lobules present the ajipearances characteristic of 
a coagulation-necrosis, and the interstitial tissin*, is extensively infiltrated 
with red Idood corpuscles, leucocytes, fibrillated ainl gianular material. 
Red blood corpuscles and leucocytes are also to be found in the ducts. 
Ikicteria, especially the colon bacillus, fiist recognised in this aflection by 
Welch, arc found in the inflamed gland and in the focuses of fat-necrosis. 

Owing to the important relation A\liich multiple disseminated fat- 
necrosis bears to disease of the pancTcas, it is dcsiiable to call particular 
attention to this condition. Subpeiitoneal fat-necrosi^, combined wittf 
evidences of haanorrhage or inflammation, is almost invarialily found in 
connection Avitli,, pancreatitis, and Avith it alone. This relation is so 
constant as U) indiJatc the importance of disease of the pancreas in its 
etiology, and to raise a doubt of the then'oughness of the examination of 
the pancrc^as in those ca.scs Avhere subperitoiieal fat-necrfisis is stated ?o 
have occurred in the absence of pancreatic disease. Ijangcrhans has 
injected the minced pancreas of a rablnt into the subcutiineous fat of 
another rabbit Avith the pnjduction of fat -necrosis. Whitney, of th(v 
^^riTward Medical School, succeeded in producing ha*morrhagic pancreatitis 
aufl fat- necrosis in a dog. Hildebrand produced typical fat -necrosis in 
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the pancrcMS, the omentum, ami the mesentery, by experiments on th(i 
pancreas of cats. Such cvicleucG corroborates the previously rnaintciined 
etiological importance of acute disease of the pancreas in the production 
of multiple, disseminated fat-necrosis. 

Hymjdoitiatolofjy . — Acute pancreatitis usually begins unexpectedly with 
severe symptoms. The patient, previously well, or at the most having 
suffered from some irregularity of digestion, is seized with abdominal pain, 
often severe, oven intense, and either persistent or ptaroxysrnal. The pain 
is usually in the epigastric region, and is sometimes referred to the region 
of the piincroas, although generally it is not sharply defined. In lare 
instances of suppurative pancreatitis the onset of the disease is gradual 
with little or no pain. 

Vomiting closely follows the pain, and is ofeasional, constant, or re- 
peated. It may be copious, and the vomit consists of partly digested 
food or of slimy matter. It may become green or black, and at times 
contains li(piid or clotted blood. Slight or severe degrees of collapse 
usually follow the initial pain and vomiting. Chills occasionally occur 
at the outs(it, but more frc([uently take place later in the disease, especially 
in suppurative pancreatitis, in which variety they may l)e fvecpient and 
irregular. 

The temperature is likely to become elevated in the course of twenty- 
four hours, and, as a rule, it ranges from 100° to 104° F. throughout the 
disease ; but in rare cases there may be no definite rise. In suppurative 
pancreatitis cxacerliations and remissions may take place, the course of 
the fever being irregular. Hiccough sometimes occurs, and mild degrees 
of delirium may a])pear. Slight jaundice also takes place occasionally, 
and the urine may contain albumin and casts. The up])er ])art of the 
abdomen usually becomes swollen and tympanitic, and at times, as noted 
by Elliot, gives evidence of a deep-seated circumscribed resistance in the 
region of the head of the ])ancreas, where tenderness may be found on 
palpation. Deep pressure on the intercostal spjices in the region of the 
spleen may be painful. If the patient survive the initial symptoms, the 
subsecpient course of this disease is that of a localised peritonitis. The 
abdominal swelling increases in size, even to an enormous degree, and is 
either general or limited to the epigastrium or to the left half of the 
^ibdomen. The distended abdomen is usually tympanitic, but it may be 
dull ill the flanks. Modcnite abdominal pain, at first apparent in painful 
and tender spots, and due to disseminated fat-necrosis, becomes more 
general. Vomiting and diarrhiea are frccpient, apd 4ihc patient loses 
flesh and strength. A severe paroxysm of lancinating pain may^ super- 
'^eno during the third or fourth Aveek, followed by frequent and copious 
discharges from tiie intestine, and disappearance of the alKlominal swell- 
ing as th(v exudation from the boAVcls is evacuated. In the most pro- 
longed cases of suppurative pancreatitis extending over a period of 
‘months, ascites or anasarca may occur ; and a Iwonzing ^f the skin ^nd 
glycosuria have been noteA. 

Diagnosis . — Acute pancreatitis is to be suspected when a previously' 
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liealthy person or a s\iflerer from occasional attacks of indij;estioii is 
suddenly seized with violent j)ain in tlic cjn’gastrinin followed l)v vomiting 
and coll^msc, and in the course of twent3'-four Ju)urs by a eircuinsei iked 
epigastric swelling, Uunpanitic or resistant, with slight elevation of 
temperature. Circumscril>ed tenderness in the course of the pancreas ami 
temler spots throughout the abdomen are valuable diagnostic signs. The 
action of an jrritant poison is excluded b}- the liistoi-y of the cast' ami by 
am examination of the vomit. A perforating ulcer of the stomach or 
diiodtfhum is eliminated by the absence of pain after eating and of 
haemorrhages from the stomach or intestim'. The seat of the jiain and 
tenderness, and the absence of ])revious attacks^ of biliarv colic and 
jaundicej are useful in excluding a diagnosis of gall stones. 

Acute pancreatitis vn its earl\" stages most fretiuently suggests acute 
intestinal obstruction; it is distinguished, hoNNcvei-, by the scNcrit^’ 
of the onset, hy the absence, in the early stages, of distension of tin* 
intestine, b}- the localised tenderness, if piesi'nt, in the region of the 
pancreas, and by the infrecpiency of obstruction of thi*. small intestine in 
.the epigastrium. The jiateney of the large intestine may be dctermine<I 
by inflation or injection. In the later stages of acute pancreatitis, the 
physical characteristics due to the associated inflammation of tlu' lesser 
sac of the peritoneum are suggestive of a evst of the. ])amreas ; but tlie 
severity of the earlier symptoms, the septicamiic characteristics of the 
later stages, the more acute course, and, when necessary, an exploratory 
puncture, suffice to set aside pancreatic cyst. 

Prognosis. — Although acute pancr<‘alitis has been shown to be a 
disease of extreme gravity, yet it must be* admitted that mild cases 
occur. Similar but Ics^i severe symptoms Imve been record(id at an earlier 
date, in cases eventuall}' pi*o\ing fatal : when on autopsy hamiatoidin 
crystals and granules and fibrous thickening gi\e evidence of previous 
hiemorrhage and inflammation, (^sler and Ixoitc* have rejiortcd cases in 
which laparotomN’ established the <li;ignosis of acute jiancreatitis in 
patients who recovered from both o])eration and disease. irafoyeis 
patient Avas alive seventeen years after the sloughing pancreas liafl b(;en 
discharged from the bowel. The ciicumscribed nature of the re.sultant 
peritonitis, and its successful treatment in rare instances by drainage of 
the abscess, make it iirobablc that Avith greater accuracy ()f diagnosis ^a 
more favourable prognosis ma\’ become possible. In rapidly fatal cases 
death from collapse results in a fcAv da^^s If the patient surviAc; this 
period, death fron^ septic fcmi a usually occurs in the course of one or twn 
months. If the patient’s life be prolonged for six months or a year, 
death ma^" result from progressive emaciation and debility, or fijpm 
diabetes.* i 

Treatment. — The early stages of acute pancreatitis demfyid the sub- 
cutaneous injection of morphine in a.ssuagc the pain, and the use of 
i^miilants by^the mouth or rectum to rclicA'c the .symptoms of collap.!e. 
The preservation of the patient’s strength liy easil^^ digested, nutritious 
food, by milk and broths, Avith the addition of farinaceous diet if possible. 
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is essential for^ the eventual surgical treatment of this affection. The 
latter course is indicated as early as the second or third Aveek of the 
disease, if there is reason to believe that a peritonitic exudation, limited 
to the boundaries of the lesser peritoneal cavity, exists. TKJayer has 
reported a successful operation by Finney on the twelfth day. 

Chronic pancreatitis. — Although suppurative inflammation of the 
pancreas not infrequently assumes a chronic course, extending over a 
period of many months, and may result in a considerable increasQ of 
fibrous tissue in the gland, its symptoms are distinctly those of a suppura- 
tive process. Induration of the pancreas may result from chronic 
obstruction to the portal circulation or from obstructive disease in the 
heart or liuigs, but with symptoms cpiite subordinate to those -Dccurring 
elsewhere. There is a gcnliinc chronic fibrous pjpicrcatitis, on the other 
hand, which pursues a latent course, is associated usually Avith disturb- 
ances of digestion, and of late years has received much attention on 
account of its frequent connection Avith saccharine diabetes. 

Etiolof ///. — The occasional presence of a fibrous thickening of the ■ 
pancreas in infants is attributable to congenital syphilis, but it is 
not knoAvn that accjuircd syphilis may giA^c rise to it. Although alco- 
holic excesses have been assumed to be among the causes of fibrous pan- 
ci'catitis, the charactoiistic appearances of the latter affection arc not 
often found in di’unkards. The most probable cause is a chronic catarrh 
of the pancreatic duct, continued from the duodenum into the pancreas, 
which in certain eases may be due to the abuse of alcohol : this assum])- 
tion is based rather upon the frequency of antecedent and> yiersistcnt 
symptoms of chronic gastroduodenal catarrh than uptjii the presence of 
morbid changes in the Avail of the duct. Obstruction ami dilatation 
of the duct result in fibrous atrophy of the gland. A fibrous thicken- 
ing of jiarts of the pancreas is often associated with ulcer of the stomach 
or duodenum, tumours of the stomach or suprarenal capsule, aneurysm 
4)f the aorta or codiac axis, or Avith disease of the spine. 

Morbid anatomy . — The increase of fibrous tissue takes place through- 
out the gland or is limited to certain portions of it, especially to the head. 
The size of the pancreas may become so increased as to suggest a 
tumour, particularly a cancer of this organ. More fre({uently, in con- 
seipienco of the contraction of the interstitial tissue, the pancreas is 
ffiund diminished in size. The suifacc is smooth, nodular, or granular, 
and is of a reddish gray or grayish Avhite colour. The consistency 
becomes increased ; at times it is of the density of cartilage. The 
subperitoneal fibrous tissue in the neighbourhood of the pancreas, 
especially around the cadiac axis, at the root of the mesentery and near 
the suprarenal capsule, may be thickened and indurated. On section of 
■ the pancreixs the surface is either more homogeneous or more finely 
granular than normal, according as the lobules are diffusely infiltrated 
Axith fibrous tissue or project in consequence of the contraction of the 
latter. A speckled y el Ioavc appearance is indicative of dissociated fatfy^ 
degeneration of the gland -cells. Klebs has found Avithin the fibrous 
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tissue small white streaks or spots containing calcareous granules anil 
'crystals of fat-acids resembling those occui’ring in fat-necrosis. 

The pancreatic duct may appear normal even when the pincrc'as is 
considerately enlarged ; or it may be dilated, tortuous, and more or less 
sacculated; especially when inflaniination or ol)struction of the duct seems 
to be the cause of the ])ancreatitis. The presence of concretions and the 
formation of cysts deserve separate consideration. 

Sf/mpto7/i.sf^ Digestive disturbances, epigastric pain and tenderiu*ss, and 
progi*c§5ive loss of Hesh and strength are the symptoms which occur in 
fibrous pancreatitis, and may precede death for months or years. The 
digestive disturbances consist of loss of a])petite, nausea, vomiting (rarely), 
belching, jpyrosis, and a sense of epigastric fulness and weight. These 
symptoms, usually attributed to gastric catarrh, in rare instiinees 
maybe absent. IfiarrhJea freipicntly exists; the <lejections aie sonu‘- 
times fatty and may be colourless even Avhen there is no Jaundice 
Jaundice occasionally occurs, and is persistent if the common bile-duct be 
.compressed by the contracted head of the jiancreas. 

The epigastric pain is deep-seated, dull, burning or boring in character, 
perhaps paroxysmal ; and if severe, is associated with extreme anxiety, 
restlessness, and a sensation of faintness. Kpigastrie tenderness has been 
observed, especially on the left side, and resistiincc cither (h‘fined to the 
right of the median line or extending <aituard to tin* left. hhilargc'- 
ment of the spleen sometimes occurs, and a moderate d(*grc‘(^ of asciti's 
A most important symptom, if present, is glycosuria, for tlu! disease* then 
IS likely to put on the character of a sex ere diabetes. 

Cowley, in 1788, first reported a ease of diabi‘t(‘s associated xxith 
jiancreatic disease (calculous), and rjancereanx in 1877 maintained that 
thcie is a pancreatic diabetes chaiacteriscd by polynna, ijolyiihagia, 
])olydypsia, rajiid loss of flesh and strength, and d(‘pendent upon grave* 
alterations of the pancreas; von Mernig and Minkoxxshy in IStM) demon- 
strated that complete extirpation of the pancreas in dogs inimediat<*ly 
produced a sex ere form of ra])idly fatal diabetes. 'riieir ob.servations 
xvere almost simultaneously confirmed by de Dominicis, and sineci then 
by numerous experimenters, and upon various animal.s. According to 
Minkoxvsky, xvhen a relatixely small amount of pancreas leriiained in 
the body, the diabetes was only moderately sex ei e ; if one-eighteenth to 
one-txvclfth of the gland xvere left, a sort of alimentary glycosuria alfirli^ 
resulted ; if more than one-tenth of tin* gland xvas hJt, tliere xvas ordinarily 
no glycosuria. Minkoxvsky maintiiins that the diabetes Jesuits ficmi the 
loss of a “glycolyfA ferment,” a sugar-destroying agent produced in the 
pincreas and absorbed by the lymphatics of this glam I. It is claimed by de 
Dominicis^ on the contrary, that this variety of experimental rliabetes 'is 
the result of disturbed tissue-metamorphosis ciiused by the absence from 
the intestine of pancreatic juice, a xiexv based in part upon the'^production 
of glycosuria by simple ligature of the duct of AVirsung. Williamson hr»^ 
^coflccted one lAmdred cases of diabetes in wl|ich jjancreatic lesions were 
notod : in thirty-nine there was more or less atrophy; in eight the 
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atrophy was very marked ; in thirteen there was extensive fibrous 
thickening, Avhile fatty degeneration with or without fibrous thickening 
and calculi, cysts with or without calcification and fibrous thickening, 
hsBmorrhagic and suppurative pancreatitis, made up the balance^ Haiisc- 
ma/j/j, although rccogniaing that the pancreas may be diseased either from 
acute inflammation, sclerosis, lipomatosis, calculi, or cancer, explains the 
absence of diabetes in these cases by the probable presence of a sutticieiit 
number of functionally active cells to permit the physiological action of 
this gland upon the glycolytic process. Hence, although various ^altera- 
tions of the pancreas, especially fibrous atrophy, have been found 
associated with diabetes, it is to be rememl)ered that extensive lesions 
of the pancreas may Vxist without <lia})etcs, and that the latter disease 
often occurs without disease of the pancreas. 

Ptngnosis. — The prognosis of chronic fibrous p^ancreatitis is necessarily 
grave since we have no evidence that reproduction of this gland is possible. 
It is to be recognised, however, that patients may live for years ajiparently 
in good health aftcu- the removal of a considerable pait of the panel eas by 
operation, se^jiiestration and evacuation; or after its atiojfiiy fiom cystic 
degeneration oi- fatty infilti*ation. Of great value, as suggesting a favour- 
able prognosis, are the experiments above mentioned, which shovv^ that a 
small portion of the pancreas sullices lor the preservation ot the health of 
many animals. 

Tirntinoiil . — The treatment of chronic pancreatitis necessarily consists 
in the attemyit to leliove the digestive disturbances by means of a diet 
which shall be least irritating to the duodenum, and which demands the 
least possible ([uantity of pancreatic juice for its digestion. As tliii 
pancreatic juice promotes the digestion of fat, a diet relatively free from 
fat is indicated. The use of raw minced pancreas and of pancreatin is to 
be recommended, since Abelnianu has shown that after e\tir|)atioji of the 
pancreas the iligestiou of fat is promoted by their use. A\’hcn a chronic 
pancreatitis is suspected to be the cause of diabetes the diet should be 
largely nitrogenous and relatively free from farinaceous and saccharine 
articles of food. The freipient use of minced pancreas is indicated in such 
cases also, especially since experiments show that the retention of small 
portions of the gland, or the tiansplantiition of a portion of the pancreas 
when the gland has been removed, may prevent glycosuria. According 
to lleeher, carbonated waters increase both the flow and the proteolytic 
action of the pancreatic juice of dogs. The piucreatic secretion of rabbits 
was found by tlottlieb to be increased by the administration of dilute 
acids, oil of inust^ird, and spices. » 

Pancreatic calculi. — Ktiulogif , — The mode of origin of stones in the 
pAicreatic duct is presumably the same as in the case of gall-stones. A 
catarrlial condition of the pincreatic duct and retention of seefetion are 
probably the chief factors in the precipitation of their constituents. The 
retention of secretion may be the result of a pathological process outside 
tlie duct producing obstruction to the escape of its contents ; or, on «ke 
other hand, the duct ma}- become obstructed and dilated by the stone. 
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Morbid anatomy, — The calculi chiefly coutiiin carbonate of lime 
with some phosphate of lime, and, at times, cholesteriji ; they vary 
in size fiom grains of sand to that of a walnut, ^pt infrcc|uently a 
mortar-lik| material is present. Single stones niay be found injpacted 
in the duct, or more tJian a hiindrctl may be })resent. Tlieir shape is 
usually rounded or oblong, soinctimcs elongated anti blanching. They 
are of a light gray or white colour, and their surface smooth, rough, or 
spinous. Ther concretions, though tough, are usually easih' crushed into 
irregular fragments. 

Not only are the duct of Wirsung and its blanches commonly tlilated, 
but atrophy and induration of the pancreas, and sometimes listulous 
communications with the stomach, tluodenum, or lAnitoneal cavity, are, 
at times, associated Avith stone. Cancer of thv jiancreas is present also 
in rare cases. 

Symptoms , — Calculi may evist in the pancreas Avi^out any definite 
evidence of their ])rosence. As a rule, symptoms of gastric or gastro- 
. duodenal indigestion precede those due to tlu' ])resence of the stone. 
These latter are attacks of ])ain associated with the uiearceiation or eseaj^e of 
the stones, or a complex gioup of symptoms dependent upon tin*, secondary 
changes occurring in the pancreas. Tlie pain is either dull, giving a sense 
of jiressure sharply defined to a limited spot ot the epigastrium, or it may 
l)e intense and jiaroxysmal, radiating along the left costal border toward 
the s|)nio and the left should(‘r-})lade. I'lie seat of the jiani is not 
especially scnsiti\’e. The paroxysms resemble those produced by gall- 
stones, and are sometimes accompanied by jaundice. indeed, gall-stones 
and jiancreatic stones may coexist in the same ])eison. Minnich notes 
that his patient, Avho prcAioiisly ha<l sullered from very se\e^^ attacks of 
biliary colic due to typical pigmentiHl gall-stones found in the stools, could 
not discriminate these attacks of colic from those in Avhich concretions 
apparently pancreatic Avere discbaiged. Although it may not be jiossible 
to distinguish between some attacks of pancieatic and of biliary colic, the 
symptoms Avhich result from the prolongi‘d presence of pancreatic oalcidi 
are Avholly difl’erent. They lesemble those mentioned as a lesult of 
fibrous piiicreatitis, Avhich conditi<m often accompanies pancreatic calculi. 
The patient loses flesh and strength . the dejections are often liipiid, 
contain abundant fat-acids, an excess of undigested muscidar filire, and 
sometimes concretions Avhich jiresciit the characteristics of jiaiiereati/ 
stones. More significant is glycosuria, cither intermittent or persistent. 
Riirely a cystic tumour may develop in tlie epigastrium after the h>cal 
pain has dis<appcare<^. 

Diagnosis. — The presence of pancreatic calculi is to bo inferred from 
severe attacks of deep-seated epigastric pain radiating to the left, siiiAi- 
lating bilihry colic, but AAuthout jaundice ; followed by the evacuation of 
concretions resembling those al>ovc described, and, in the course of years, 
by progressive loss of flesh and strength and by glycosuria. Miniiich 
^CGflfirined his ^diagnosis by the discovery ,pf the concretions in the 
stools ; and an autopsy esUiblished the diagnosis of Lichtheim Avhich 
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was based provisionally on the occurrence of diabetes after the attacks 
of colic. 

Prognosu . — Recovery may follow the evacuation of jmncreatic calculi 
through fistulous communications with the stomach or duodei^fim, or, as 
seems probable in the case reported by Cappirelli, with the abdominiil 
wall. More commonly the jn-ognosis is that of chronic pancreatitis with 
frequent resultant dialictes, or of pancreatic cyst. An immediately fatal 
result following peritonitis from perforation is a rare incideTlt. 

Tredinimt. — The attack of pancreatic colic is to be relieved by mq>"phinc, 
ether, or chloroform, and the external aj)plication of heat as in the case 
of biliary colic. Holzmann states that the attacks of colic disappear aftei’ 
the injection, three ^.imes a week, of 1 c.c. of a 1 per cent s/ilution of 
pilocarpine. The medical •treatment of the remoter effects of the stones 
is that mentioned for chronic pancreatitis. *\Vith the possibility of 
forming an early diagnosis will come the opportunity for the surgeon to 
remove the concretions before the incurable results of their presence take 
plaop. 

Cysts of the pancreas. — Under this term have been included a 
variety of lesions which in the main have been regarded as due to 
dilatation of the duct of Wirsung. It is probable, however, that man\^ 
reported cysts of the pancreas were circumscribed collections of ffuid 
wholly outside the pancreas, and that other varieties of cysts of the 
pancreas occur besi<les those due to dilatiition of its duct. 

Etiology. — As a rule, panci-oatic cysts in the adult occur y\\th equal 
frccpiency in the two sexes. Richardson’s case of the extirpation of a cyst 
presumably pancreatic from a child of fourteen months is uni([ue, and 
suggests that, at times, these tumours may be of congenital origin. fye- 
Smith also reports a case suggestive of a similar etiology. Tlie con- 
spicuous place given to traumatism in the etiology of [mncieatic cysts is, 
as advocated by Tjloyd, probably due to a confusion of ])eritonitis limited 
to the lesser peritoneal cavity with cysts of the pancreas. It is possible 
that injury may produce an acute ])fincreatitis, resulting in an obstruction 
to the duct with subsequent dilatation ; it seems more probable that the 
resultjint acute pancreatitis becomes extended to the jieritoneal covering 
of the pancreas, which foinis the posterior wall of the smaller sac of the 
peritoneum. More important in the etiology of the genuine pancreatic 
cyst is the extension of iiiHammation from the duodenum into the pan- 
creatic duct, resulting in its obstruction. The most common variety is 
that due to obstruction and dilatation of the duct with^ retention of its 
contents. The obstruction may result from inffabimation within oi- 
without the wall of the duct, from the pressure of tumours or the pre- 
sence of calculi. Durante’s case of assumed pancreatic cyst from obstruc- 
tion of the duct of Wirsung by a lumbricus is unique. It is possible 
that the lesion in this patient may have been an inflammation of the 
U^isser peritoneal poi:ch secondary to a pancreatitis. Rarest of all is the 
neoplastic cystoma of the pancreas. 

Morbid anatomy . — A cyst may arise in any part of the pancreas; 



DISEASES OF THE PANCREAS 


273 


there may be one or many cysts, varying in size from those almost 
•microscopic to others as large as a pregnant uterus at full term. When 
large, a spherical tumour is formed which does not suggest the pancrciis ; 
or numer(jus small cysts may be grouped along the course of this gland. 
They he behind the lessor peritoneal caA ity, the Avails of Avhich at times 
arc fused Avith them. The inner surhice of the cyst-Avall is smooth oi- 
trabeculated, often contains openings communicating A\dth smaller evsts, 
sometimes bears papillary outgroAvths, and is lined Avith evlindrical 
epitbe]jum. At times the duct of Wirsung is to be folloAved from the 
duodenum, and from the tail of the pancrctis to the interioi* of the cyst ; 
or again the duct may be obliterated. The largest cysts may contain 
fourteen j[uarts of fluid : this is of a grayish cohhir, slightly opaque, 
viscid or Avatery, alkaline, of a specific gra’-»ity from 1010 tt) 1024. 
On microscopical examination, leucocytes, e])ithelial cells in a state of 
f.atty degeneration, fat-drops, cholesterin and acicular crystals may be 
found. The fluid may emulsify fat, siiccharify starch, and digest 
.albumin and fibrin like pancreatic juice ; the older the cysts, the less 
likely are all these relictions to be present. Much diagnostic importance 
often is attached to these characteristics ; but lloas asserts that other 
fluids possess diastasic and emulsifying qualities, Avhile even in the 
fluid contents of a pancreatic cyst the peptonising poAver may l)e absent 
or slight. The presence of blood in the cysts has likewise been regarded 
as of marked diagnostic importance. This vicAv is based particularly 
upon the appearance of the fluid from assumed cysts of the panci*eas of 
traumatic origin. As has already been stated, such accumulations of 
fluid, even il they present the properties of the pancreatic juice, may be 
due to an encysted peritonitis of the peritoneal co Adoring of the pancreas 
the ducts of Avhich may be opened. Typical pancreatic cysts may 
contain no blood, and circumscribed collections of bloody fluid in the 
vicinity of the pancreas may lie wholly outside this gland. Although 
multiple cysts of the pancreas arc usually retention-cysts, the cases re- 
poited by Salzer and Hartmann suggest that the }>ancrea8, like the ovary, 
may give rise to cystoma. That cystoma of the pancreas may be malig- 
nant as Avell as benignant is indicated by the case reported by Hartmann 
and Gilbert. 

As the pancreatic cyst increases in size it causes atrophy of the gland, 
the lobules of Avhich are to be found in its Avail ; or it may project froni* 
the pancreas as a pedunculated tumour. The stomach is usually pushed 
upAvards, more rarely doAviiAvards, and the transverse colon lies in front or 
beloAv. A small c^t may lie to the left or right of the median line 
according to the part of the pancreas from Avhich it arises. The larger 
cysts usually occupy first the epigastric and the left hypochondriAc 
regions ; but they may extend into the right hypochondriiim, and the 
lower border may be found at the brim of the pelvis. The anterior 
wall of the cyst may be fused with the posterior wall of the stomach, 
reiiflering extit^tion difficult, if not impossible. Kupturc of the cyst 
may take place into the lesser peritoneal sac, into the general peritoneal 
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cavity, or into the stomach. Rupture into the lesser cavity may explain 
the presence of a large cystic tumour, communicating with the interior’ 
of the pancreas in those cases in which a considerable portion of the 
organ remains unaltered. 

Congenital cystic disease of the pancreas may be associated with 
cystic disease of the liver and kidneys. 

Symptoms. — There may be no symptoms suggestive of a cyst of the 
pancreas before the recognition of an a])dominal tumour. With its appear- 
ance, however, symptoms of a more or less seiious character ^isually 
occur. These may Ijo unimportant until the cyst has attained a large 
size, for the tumour has been accidentally discovered, in persons appa- 
rently healthy, after fihild-birth or during convalescence from typjtioid fever. 

As a rule, however, the patient suffers from attacks of epigastric 
pain, perhaps constant and severe, with symptoifis of collapse. The pain 
may last for hours, days, or weeks, and may extend perhaps over a 
period of years. It may radiate from near the ensiform cartilage either ^ 
downwards or laterally, especially toward the left side ; or may extend into, 
the loft shoulder or into the left half of the face. The painful paroxysms 
may have no apparent cause, or may follow an error in diet, when 
belching, vomiting, diarrha3a, or constipation occurs, and the patient com- 
plains of a sensation of fulness in the epigastrium which may be tender 
to the touch. The attacks of pain may bo followed by jaundice, and 
recurrent intestinal hflemorrhage has been observed. Strength and 
nutrition are unaffected, or weakness and emaciation may appear. 

Although the cyst usiudly is of slow growth and may rem^iin quiescent 
for years, even l)ecoming smaller for a while, it may appear soon after an 
attack of pain and vomiting, and rapidly enlarge within a few months. 
When hienioiThage takes place from its wall the cyst may attain the 
size of a child’s hcfid within a fortnight. Commonly it is observed first 
in the loft hypochondriura between the costal ciirtilages and the median 
line ; and, as it enlarges, it causes a swelling of the upper half of the abdo- 
men which may extend from the ensiform cartilage to the pubic symphysis 
and into each flank, and is of globular shape, resistant, inelastic, and 
smooth on the surface. As a rule the cyst is slightly movable both 
vertically and laterally, and often transmits the l)eat of the aorta, but 
has no expansile pulsation. It is dull on percussion where not overlain 
•by stomach or intestine, and on auscultation a systolic soufHe transmitted 
from the adjacent aorta is sometimes heard. The smaller and more 
deeply-seated the cyst, the more likely is it to suggest a solid tumour ; 
although, when large and superficial, fluctuation mily be present. The 
pressure of the contained fluid may be such that the liquid will spui't 
several feet from a trocar plunged through the wall. 

As the tumour becomes apparent the epigastric pain and digestive 
disturbanSos are likely to be more peraistent, and the larger its size the 
jgi'eater the loss of flesh and strength. The cyst may be so large or so 
situated as to interfere jvith the descent of the diaphragm an(t t^ 
produce dyspncea ; or it may press upon the portal vein or inferior vena 
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cava and cause ascites or anasarca. By compression of the intestine it 
has produced symptoms of ohstniction of the bowels. In rare instanoo.s 
fat and an excess of undigested muscular fibre have been found in the 
faeces, anc^ albumin or sugar in the urine. 

Diagnosis. — Physical arc more important than ratioiial signs in 
establishing the diagnosis of cyst of the pancreas. A smooth, rounded 
tumour is to be recognised, first appearing in the epigastrium or left 
hyppchondriuAi, slightly movable especially vertically, and usually 
separated from the liver and spleen b\’ a resonant area. Infiation of the 
stomach shows that the tumour lies behind and usually below this organ. 
Inflation of the colon gives evidence that the latter either crosses or lies 
l^elow the* tumour. Exploratory puncture permits tfie escape, under higli 
pressure, of an alkaline fluid which may be ^more or loss l)loody, and 
which usually emulsified fat, transforms starch into glucose, and may 
digest albumin and fibrin. The continued escape of such a fluid after 
the establishment of drainage is in favour of the pancreatic origin of the 
• cyst. In the differential diagnosis solid tumours are easily excluded by 
exploratory puncture. The transmitted, non-ox[)ansilc jmlsation, dis- 
Jippearing when the patient is on the hands and knees, sets aside 
aneurysm of the aorta. A dropsical gall-bladder is continuous with the 
liver and lies in the right half of the abdomen. Hydronephrosis of the 
left kidney is manifested by an oblong tumour more limited to the left 
half of the abdomen than is a cyst of the pancreas, the lower border of 
which lies near the brim of the pelvis ; and the inflated descending colon 
rather follojvs its length than crosses it transversely. ICnormoiis cysts 
of the pancreas may be confounded with cystic ovarian tumours. The 
latter produce an increase in the size of the abdomen from below upwards, 
and the lowermost portion of the tumour is not overlain by the intestine. 
The aspirated coiitents are usually free from blood, arc likely to bo more 
gelatinous, and do not produce the above-mentioned reactions with fat, 
starch, and albumin. 

It may be impossible to discriminate between collections of fluid in 
the lesser peritoneal siic (omental bursa) or in the mesentery and cysts 
of the pancreas. The former may arise from the pancreas, as the echino- 
coccus cyst ; or may be due to dilated lymjdiatics, as the chylous cyst ; or, 
more frequently, may result from an inflammation caused by traumatism, 
perforating ulcer of the stomach or duodenum, or acute pancreatitis. K* 
may not be possible to exclude serous or scro-hflemorrhagic inflammation of 
the lesser peritoneal cavity ; but the character of the fluid may permit us 
to exclude suppuratfve peritonitis, an echinococcus cyst and a chylangioma. 

Prognosis. — Cysts of the pancreas have persisted for twenty years, 
giving rise to but little disturbance. Even the larger cysts may intcrfe^e 
but slightfy with the digestive process, although it is possible that diabetes 
may be the result. The larger cysts are especially dangerous ^rom their 
liability to rupture, and to interfere mechanically with respiration, w itlj 
circulation, anfl with the passage of food ithrough the stomach and 
intestines. 
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Treatment . — The smaller pancreatic cysts accidentally discovered and 
producing no disturbance require no treatment. The larger cysts demand 
surgical treatment, either drainage or removal ; the latter operation is 
preferable, but not always possible. Either operation usual^y^ results 
favourably, although the fistula consequent on the establishment of 
drainage often remains open for months. 

Cancer of the pancreas. — Although tubercle, gumma, lymphoma 
and sarcoma may bo found as tumours of the pancreas, they are of such 
rarity as not to require particular consideration ; especially as the^ymp- 
toms of lymphoma and sarcoma are virtually those of cancer. 

Willigk and Lebert state that cancer of the pancreas occurs in about 
6 per cent of all cancers. Dr. Horringham has made a study o^ 57 cases, 
and Mirallie has been a])leP to collect 113 cases of primary cancer of the 
pancreas. According to the last observer and feegre, rather more than 
two-thirds of the patients are males. The affection occurs most frequently 
between the ages of thirty and fifty years, although it may be present 
in children and infants, and has been found at birth. Unlike cancer of. 
the gall-bladder, it is rarely associated Avith calculi. 

Morbid anatomf /. — Any i)art of the pancreas may be the scat of cancer, 
although the head is usually affected ; while other portions of the pancreas 
may show no abnormal apj)earances. It may form a circumscribed tumour 
the siise of a child’s head, or the entire gland may be infiltrated with the 
new growth. The colour varies in accordance with the greater or less 
abundance of fibrous tissue and epithelioid cells, the kind and degree of 
degeneration affecting the latter, the quantity of blood, thq occurrence 
of recent and old ha3morrhages, and the presence of bile pigment. The 
consistency varies from that of soft encephaloid to the cartilage-like 
density of scirrhus. Dilatixtion of the duct of Wirsung may result from 
its peripheral obstruction or obliteration by cancer of the head of the 
pancreas, and obstruction of the common bile-duct also is frequently thus 
produced. 

The disease is likely to extend to the adjacent lymphatic glands, and 
secondary nodules may be found in the liver or spleen. InA asion of the 
peritoneum also may occur, and adhesions are often found between the pan- 
creas and the stomach, colon, small intestine, spleen, Ha er, and gall-bladder. 

Sfpiiptoms . — There may be no suggestive symptoms, and cancer of the 
^Mincroas is sometimes found unexpectedly after death from other causes. 
The more characteristic symptoms may be preceded for years by disturb- 
ances of digestion, such as loss of appetite, belching, nausea, vomiting, 
and a sensation of epigastric fulness. In rare ins&nces symptoms of 
pancreatic diabetes — polyphagia, polydypsia, glycosuria and emaciation 
— may be present. Paroxysms of pain also may occur, extending from 
the epigastrium into the back, and are often regarded as attacks ot lumbago. 
According to Miralli^’s analysis, jaundice and pain are the disturbances 
yrhich most often immediately precede the graver symptoms of cancer 
of the pancreas. The jaundice, the result of pressure upf^n the comidbn^ 
bile-duct, may appear suddenly or gradually ; it usually persists and 
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. progressively increases in severity. It may be preceded by rigors 
and be accompanied by pain resembling biliary colic. The liver is fre- 
quently enlarged, and, when jaundice is present, the gall-bladder is 
usually dilated. Epigastric pain may precede or accompany jaundice, 
and is often transitory, but is intense in at least one-half of the cases. 
It may become continuous, or perhaps be interrupted by j^aroxysms ; it 
comes without apparent cause, and is more frcciuent at night. It radiates 
as a cceliac neuralgia, and may be accompanied with a sensation of faint- 
ness tfnd anxiety. The most characteristic sign is the tumour which, 
in from one-fourth to one-half of the cases, is to bo observed in the 
epigastric or umbilical region, as a deep-seated, rvundod or elongated, 
sometimes nodulated swelling, varying in density and defined with ditli- 
culty. It may be sensitive to the touch, and* its mobility is slight. It 
is likely to transmit the aortic pulsation, and perhaps to cause a murmur, 
but it is not expansile. The cancer may produce obstruction to the flow 
of blood through the portal vein and cause ascites, or may press upon the 
■ inferior vena cava and cause dropsy of the lower extremities. In the former 
case the tumour may first become api)arent after l emoval of the ascitic fluid. 
When obstruction of the diKKlenum is produced, dilatation of the stomach 
or intestinal obstruction may result. Hydronephrosis, from compression 
of the left ureter by cancer of the tail of the pancreas, is very rare. 
With the appearance of jaundice, cceliac neuralgia, and tumour, the disease 
rapidly advances. The appetite may remain unaHected, or may become 
even excessive. When vomiting is present the evacuated contents of the 
stomach may contain blood, free fat, or fat-acids. C’onstijiation may be 
pre.sent, or the action of the bowels may be increased or irregular. The 
stools may contain, though rarely, litpiid or solid fat or fat-acids ; and 
blood may be present. More importiint, perhaps, is the presence of 
.abundant undigested muscular fibre in the absence of diarrlmvi. There 
may be polyuria, and the urine frccjueiitly contains albumin, more nirely 
sugar ; although both glucose and maltose have been found, and glycos- 
uria, after persisting for some time, may disappear shortly before death. 
When pancreatic juice does not enter the bowel, indican is diminished 
and ingested salol is not decomposed ; but the evidence based upon these 
reactions is as yet somewhat contradictory and insufficient to make 
them of diagnostic importance. Although the general nutrition iiia% 
remain but little affected till death occurs, emaciation and debility may 
bo present and rapidly increa.se toward the fatal termination. The 
duration of the disr;ase after its recognition is usually a matter of weeks 
or months, but it may continue a year or more. Death sometimes occurs 
suddenly from gastro-intestinal or intra- peritoneal haemorrhage, or frryn 
pulmonary embolism. 

DingnoMs . — The most important evidence is furnished by the tumour, 
and by the symptoms resulting from obstruction of the pancreatic duct and 
corymon bile-duct. The scat of the tumour is determined by inflation of thfe 
stomach and co*ion. It may be mistaken for •cancer of the pylorus, duo- 
denum, transverse colon, or liver. Cancer of the pylorus is more freely 
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movable, and is more regularly associated with a dilated stomach : 
moreover, jaundice is less likely to occur. Cancer of the duodenum may 
produce the same symptoms as cancer of the pancreas, and, indeed, is in 
most instances due to an extension from the latter. Cancer of Che trans- 
verse colon is more freely movable, and its seat is determined by inflation, 
while its symptoms arc those of chronic intestinal obstruction. The pre- 
sence of abundant indican in the urine is suggestive rather of intestinal 
cancer than of cancer of the pancreas. Cancer of the liver is more freely 
movable, more frequently associated with ascites, and more likel)^‘to be 
jiccompanied with enlargement of the organ ; yet, as cancer of the pancreas 
lies nearly always iruthc head of it, jaundice is a frequent symptom of 
cancer in either viscus. The most satisfactory evidence, at ]A'esent, of 
deficient pancreatic juice in the bowel is aftbrd^xl by the abundance of 
undigested muscular fibre in constipated stools after a meat diet, and by 
the fibsence of carbolic acid in the urine when a drachm of salol is taken 
in divided doses during the day. Neither fatty beccs, lipuria, nor glycos- 
uria is of especial value in the diagnosis of cancer of the jiancreas. 

l^ro(jnosis , — Always fatal. Death, as a rule, rapidly follows the occur.- 
rence of jaundice and ascites. It may occur within four weeks after the 
former, and within six weeks after the latter. 

Tmitnient , — Symptoms arc to be treated as they arise ; the use of 
pig’s pancreas has produced a diminution of the pain and of the jaundice. 

Reginald II. Fitz. 
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A. The Urine ’ 

In health the composition of the urine remains fairly constant, with 
some fluctuation in the amounts of the individual constituents. In disease 
the changes in its composition are due either to morbid jnocesses in the 
kidney itself interfering with its excretory functions, or to changes in the 
general tissue metabolism producing substiinccs not normally found in tlie 
economy ; and these, after circulating in the blood, are excreted in the m ine 
Not infrequently the excretion of these bodies in the urine may injun* 
the kidneys. Disease may alter the quantities of normal constituents of 
the urine, or it may lead to the presence in it of abnormal sulistance. 

Urinary water. — The quantity of water voided by a bealthy adult in 
24 hours from 40 to /)0 ounces. These limits may be exceeded or 
not reached ; the quantity may rise to «SO or fall to 20 ounces 
In health, inasmuch as the water in the tissues remains fairly constant, 
the quantity of the urine is affected by (i.) the amount of fluid consumed , 
(ii.) the amount of fluid eliminated by other channels, as ))y the lungs, 
skin, and alimentary canal. 

In disease the amount of water in the tissues may undergo great varia- 
tions, and these variations will produce effects on the urinary flow ; thus 
dropsy, from whatever cause, will neccs.sarily lead to a diminution in the 
quantity of urine. Ultimately the amount of mine is determined in 
health by the functional activity of the glomerular tuft, and this in turn 
depends upon (n) the activity of the glomerular epithelium ; (h) the rate 
of the flow of the blood through the tuft. Besides these two factors it 
is probable that the nervous system controls the kidney, so as to in- 
fluence the amount of urine, and even to cause suppression. 

The varying bfood-flow through the kidney is, however, the factoi* 
about which most is known. Dilatation of the renal vessels, produced 
either through the neiTous system, or on the direct stimulation of tne 
blood-vessels by some chemical constituent of the blood circulating 
through the organ, (xiuses a greatly increased flow of urine. The diuresis 
pr(jjluced by local dilatation of the renal vessels is still further increased 
if the local renal dilatation is accompanied by a general constriction in 
other vascular areas. Conversely, local constriction of the renal vessels and 
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general dilatation of all the other vessels of the body, by lessening the 
blood-flow through the kidney, cause a diminished flow of urine. Sub- 
stances that produce an increased flow of urine — for instance, urea, sugar, 
caffeiii, and so forth — cause experimentally a dilatation of |he renal 
vessels ; but not always a simple dilatation : thus caflein produces an 
initial constriction followed by dilatation. Drugs like digitalis cause an 
increased flow of urine, although they produce constriction of the renal 
vessels \ but here the result is due to the considerable rise in general blqod- 
prcssurc and the increased velocity of the blood whereby, notwithstanding 
the constriction of the renal vessels, more blood probably flows through the 
kidney in a given time. The action of substances like urea, which cause 
diuresis with vascular dilatation, is a local one on the kidney, siiVJC all the 
effects can be jwoduced aft6r complete division of the renal nerves. 

Although the state of the renal vessels is the factor in the secretion 
of urine with which we arc best acquainted, my experiments show that the 
(luantity of kidney substance has a profound effect on the amount of urine 
excreted. The removal of small portions either from one or both kidneys 
is followed by an increase in the quantity of urine secreted ; and if so 
much as two-thirds of the total kidney weight be removed, the urinary 
flow may be permanently doubled without undergoing any other altera- 
tion in its composition. If a considerable wedge be removed from each 
kidney a still greater increase of the urinary water is obtained. The 
removal of three-fourths of the total kidney weight is followed, not only 
by a still greater increase in the urinary flow — so that it may be 
quadrupled in amount — but also by an augmentation of the excretion of 
urea. These observations show that the removal of portions of the kidney 
influence the amount of urinary water excreted very materially ; and this 
notwithstanding the fact that the remnants of kidney do not undergo 
any marked pathological change. 

Although no nerves have been found that exercise any influence on 
the secretion apart from the vaso-motor mechanism, yet no doubt the secre- 
tion of urine may sometimes be totally arrested without any great effect 
being produced on the renal circulation at the same time. To expose the 
ureter and put a canula into it will sometimes completel}^ arrest the 
secretion of urine. On the other hand, puncture of the medulla causes a 
"rcat increase in the amount of urine ; and altliough the effects of the 
Tatter experiment may bo explained as a result of vaso-motorial influence, 
this cannot be the case in the former, since there is no experimental evi- 
dence that interference with the ureter leads to any circulatory changes 
in the kidney. * 

In disease the quantity of the urine may be increased or diminished — 
the latter more usually than the former. If increased, the increase may 
be either permanent or temporary. In diabetes mellitus and in diabetes 
insipidus tfie increase is permanent. In lardaceous disease of the kidney 
and in renal cirrhosis the increase, although not present throughout the 
disease, yet persists for coniiderable periods. In chronic ^renchymatous 
nephritis, or diffuse nephritis, considerable temporary increase is seen 
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the blood is present in large quantities it will impart a bright red colour 
to the urine, notwithstanding its renal origin. 

In very profuse haemorrhage from the kidney and from the renal pelvis 
clots may»form and temporarily block the ureter, and the patient may 
suffer from attacks of renal colic. Casts of the ureter may sometimes be 
passed. 

The bladder is a common source of blood in the urine, and ve.sical 
hmijiorrhage Inay be so profuse that the organ may become dis- 
tended with blood-clots. In vesical hemorrhage the blood niay be 
uniformly mixed with the urine, but very fre<(uently the Ijlood is only 
seen, or is seen more abut|4intly in the last ijortiong of urine passed, the 
first portions being quite clear. In prostetic hemorrhage the bleeding is 
also apt to be seen at the end of micturition. *Hematin is often found in 
the urine in cases of vesical bleeding, the blood having been decomposed 
by the acid urine. 

A small amount of blood in the urine associated with a large amount 
■ of albumin points to the existence of renal disease. The blood in the 
urine may, by the eye, be confounded with bile and with urobilin. 
From the former it may be distinguished at once by the greenish 
tinge always seen on the surface of urine containing bile. From 
urobilinuria the mistake may bo avoided at once by spectioscopic 
examination. Blood is most readily detected by microscopic examination 
of the lower strata of the urine after settling or centrifugalising. The 
blood corpuscles may be seen either but little altered or crenated , 
occasionally* in dilute urine they may be distended and difficult to 
recognise as blood corpuscles. As confirmatory tests the guaiacum test, 
Heller’s test, and the spectroscope may be used ; but the last is not of 
much avail when traces of blood oidy are present. 1 1 mmin crystals may also 
be formed, and afford a very certain indication of the presence of blood. 

— the colouring matter only of the blood, 

more or less altered, is found in the urine. It is exceptional for 
h.'cmoglobin to be present alone ; it is usually mixed with methjemoglobin. 
The rSldcr the urine, the greater the amount of hmmoglobin ; the l)rowner, 
the more methiemoglobiu.' It is possible that in many cases Inematin is 
also present. Ibemoglobinuria is seen under the following conditions : — 
(a.) Paroxysmal luemoglobinuria or ha'iitoijhMmrui afriqore. In sufferers^ 
from this disease exposure to cold is followed by the disappearance from 
the circulation of very large numbers of blood corpuscles j thus, in an 
attack the patient may lose half the total number of blood corpuscles ; 
the urine is as dark*-coloured as porter, and contains no blood corpuscles, 
but a granular debris and oxalates. It is loaded with albumin, and t^e 
brown colpur is duo to a mixture of methsemoglobin, hamioglobin, and 
urobilin. ’ As the attack passes off the urine becomes of a ^ghter and 
redder tint, and finally returns to its normal colour. 

(/») So-called symptomatic hemoglobinuria. This is a conditio* 
where the haihiogiobinuria is simply an uccompauiment of another 
malady. Thus it is occasionally seen in malaria and in Raynaud’s disease, 
VOL. IV • - ^ 
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Suppression is not an uncommon sequel of catheterisation, when the 
kidneys are diseased seeondarily to mischief in the lower urinary tract. 

Obstructive suppression is seen in bilateral calculous disease, and 
where after one kidney has been practically destroyed by ^calculous 
pyelitis the ureter of the only active kidney becomes blocked by stone. 

It is also seen where, owing to disease in the pelvis, as in carcinoma of 
the uterus, both ureters are simultaneously closed. In these conditions 
the first effect is not suppression, but rather the production of hydro- 
nephrosis ; no urine is emitted, but it is still secreted by the kidney. 
Sooner or later, however, if this condition be not relieved actual suppres- 
sion ensues. 

Specific gravity. — The specific gravity of the urine is usually from 
1015 to 1025, but it may 'fall as low as 1002 persistently, as in diabetes 
insipidus, or it may rise as high as lOGO. Persistently low specific 
gravity, especially in the urine voided in the early morning, or in the 
urine of the total twenty -four hours, is produced by such diseases as 
diabetes insipidus, cirrhosis of the kidney, lardaccous disease of the 
kidney, chronic diffuse nephritis, hydronephrosis, cystic kidneys. Severe 
Bright’s disease, however, sometimes even fatal Bright’s disease, can 
exist with a urine having a specific gravity as high as 1025. 

The specific gravity is raised by the presence of large (plan titles of 
urea and sidts in the urine, and by sugar. A character of the presence 
of the last sulistance, however, is a high specific gravity of a jialc, ddute- 
looking urine; thus, a specific gravity of 1035 in pale urine suggests 
sugar, but a specific gravity of 1035 in a high-coloured febrile urine 
woiilil have no such significance. Sugar may, however, be present, even 
in a considerable quantity, with a specific gravity as low as 1010; and 
when the s[)ccific gravity is raised by the presence of sugar the two do 
not necessarily vary together. A higher percentage of sugar may be 
present with a rather lower specific gravity. This is due to the effect on 
the specific gravity of other constituents, and more especially of urea and 
salts. In diabetes, provided the flow of urine be large and hence dilute, 
the specific gravity gives a fairly accurate notion of the ([uantity of 
sugar ; but this is not the case if the quantity of urine be comparatively 
small. 

Reaction. — The reaction of the normal urine is acid, but the acidity 
f^aries largely under the influonce of meals. Although the urine voided 
in health is usually acid, the urine secreted by the kidney undergoes 
greater fluctuations in reaction. Thus, the morning urine is highl}" acid ; 
the lU'ine secreted two to three hours after a meal may be even alkaline, 
but probably, owing to admixture with acid urine in the bladder, the 
fluid voided will still bo acid. The reaction of the normal uripe is most 
‘ influenced by diet ; and, speaking broadly, an animal diet increases the 
acidity ana a vegetable diet diminishes or even annuls this reaction. 
The acidity of the total urine in twenty-four hours in health is equivalent 
to two grammes of oxalic ucid, and is dependent upon Ae presence of , 
acid phosphate of soda. Probably as meat contains a considerable amount 
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of this acid phosphate it is this constituent of meat which increases the 
acidity of the urine. 

If in disease the quantity of urine be diminished, as in fever, the 
relative aridity is increased. 

Patients living ‘‘high” and suffering from so-called litlncmia also 
excrete highly acid urine. The urine in diabetes, more espet'ially in 
diabetic coma, the so-called acetonjemia, is highly acid, and is wiid to 
contain a niinTber of abnormal acids, more especially ^-o.vybulyric acid. 

disease the acidity of the urine is more frccinently diminished, 
and not uncommonly it is alkaline. The acidity is greatly diminished in 
cases of dilated stomach, «and especially, it is siiid, as the result of ^\ ashing 
out the stomach. 

Two varieties of alkaline urine are roeognised — one where the 
alkalinity is dependent Upon the presence of a fixed alkali, and the other 
where it is dependent on the presence of a volatile alkali. 'I'he former is 
often associated with a diet rich in vegetable matter, and it is sometimes 
.seen for long periods in nervous, dysp(‘ptic, neurasthenic, hypochondriacal 
patients. Such urine is frecpiently milky from the jirecipitation of 
phosphates, more especially calcic phosj)hates. It is not a condition of 
any very great consecpience, except that it may ])Ossibly lead to the 
precipitation of amorphous tricalcic and also of monocalcic ])hosj)hates, 
and may cause the formation of .some of the rarer phosiihatic stoni*s. 

Alkalinity from volatile alkali, on the other hand, is a very serious 
condition, and is usually dependent on decomposition of the urea into 
carbonate of ammonia, owing to microbic infection of the urine, usually 
from the introduction of dirty catheters. Sometimes the infection reaches 
the urine from within, owing to the rupture of an abscess into some; jiart 
of the urinary tract ; and it is jicrhaps pos.sible that occasionally organisms 
may reach the urinary bladder, either by ascending the un*ter or even 
by passing through the kidney from the blood. Alkaline urine loaded 
with bacteria is occasionally seen in Hright'.s disease. 

Normal pig'ments. — Attempts liave been made to explain the colour 
of the normal urine as depeiKlcnt upon a single pigment, but at the 
present time there can be no doubt that .several pigments are present, 
and, further, that the yellow colour is not deperulcnt upon any substtance 
yielding a banded spectrum. Normal fresh urines, when examinetl 
spectro-photometricidly, show relative as well as absolute variations Uf 
the extension coefficient for any part of the spectrum. In this respect 
opinion has reverted somewhat to the earlier views of Schunk and 
Thudichum. The lollowing pigments have been obtained from normal 
lu-ine : — 

Urobilin^ a pigment obtained from the urine by precipitation with Ica^l 
salts and subsequent extraction with alcohol acidified with sulphuric acid ; 
or by saturation of the urine with ammonium sulphate. Urobilin is 
readily soluble in chloroform, and yields a definite absorption band at F., 
‘’Some obseivers think that the yellow colour of the urine is dependent 
upon this body ; others that, although it is undoubtedly present in 
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normal urine, yet, as only traces arc present, it plays an unimportant 
part in the production of the normal colour. The main facts in support 
of this latter view are that, whereas iu*obilin itself is freely soluble in 
chloroform, chloroform does not take up the yellow colour gf normal 
urine ; and that, whereas urobilin yields a very definite and dark absorp- 
tion band at normal urine, even when viewed in deep layers, only shows 
a shading here. To account for the small amount present normally, and 
also for the fact tliat this amount is increased by exposure, oxidisation, 
and the like, it has Ijeen assumed that a mother substance, or chropiogeii 
of urobilin, is present in normal urine, which yields urobilin on oxidisa- 
tion. Urobilin is present in the bile, and is probably identical with 
hydrobilirubin, formed fron\ bilirubin by the action of potash ar^d sodium 
amalgam. It is also identical with the body formed from acid hsematin 
by the action of zinc and hydrochloric acid. ^ 

Uroerfjthrin . — This is the pigment that causes the pink colour of the 
uratic deposits, seen occasionally oven in health. This pigment can be 
extracted from normal urine by means of amylic alcohol. It is an 
amorphous reddish substance, acid in reaction, soluble in alcohol, ether, 
and Av^ater. The alcoholic extract of pink urates yields tAvo absorption 
bands between D and F. Uroerythrin, treated Avith caustic alkalies, 
yields a green colour. 

Ui^mntojxn j)hj/rin. — This pigment has been found by several ob- 
servers in the urine as a result of the administration of sulphonal ; and 
afterwards l)y Dr. A. Garnxl as a trace in normal urine. Uroha3mato- 
porphyrin Avas described by MacMiinn as a pigment present in the urine 
in certain diseases ; but it has been asserted that it is really a mixture of 
haematoporphyrin and urobilin — this body or bodies being present in 
traces only. 

(Iroc 111 ante. — None of the above-mentioned pigments, although 
present in normal urine, Avill account for the yelloAv colour of the fluid, 
and to a substixnce yielding a yelloAv solution, but not yielding any bands 
spectroscopically. Dr. Thudichum gave the name of urochrome. Recently 
this observation has been revived and extended by Garrod. Thudichum 
obtained a subsUince forming yelloAv crusts, freely soluble in Avater, fairly 
BO in ether, loss in alcohol. Schunk found tAV'o yelloAV pigments, one 
soluble in other, the other not. Garrod has obtained an amorphous 
IjioAvn substance, insoluble in ether and chloroform, freely soluble in 
water. Although there are difterences in solubility betAveen the results 
of these various observers, there can be no doubt that they all operated 
on the same substance, and that this yelloAV pigmeht does not yield a 
banded spectrum ; moreover, by Garrod's method at any rate, the urine 
w&s not acted upon by powerful reagents, capixble of causing decomposi- 
tion of the pigments present. Hence urochrome is probably the* substance 
to which ifrine owes its colour. 

^ Hunious pigments. — Normal urines are found to darken materially 
when treated with mineral jcids, and amongst the Aarioii® pigments ftiat 
are formed under these circumstances the so-called humous pigments 
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described by Udraiizky must perhaps be included. These arc dark 
■ blown pigments, formed when carbohydrates are treated with acids or 
alkalies. They yield no bands, and they are soluble in aniylic alcohol 
and in cmistic alkalies ; inasmuch as the normal urine contains carbo- 
hydrate derivatives it is quite possible for these sub.stances to be 
formed. 

The urine, in addition to the pigments described above, contains 
several other «ubstaiices \vhich, although not coloured them.scl\ os, yield 
well-nj/irked and characteristic ]3igmcnts on treatment v ith acids. The 
most important of these are the indoxyl and skatoxyl sulphates of potash. 

Iiuliran. — Indigo, as such, docs not appear in normal urine, but in 
exceptional cases in decomposed urine it is seen in'quantity suliicionl to 
give the liquid a blue colour. It exists in tlie urine as indican, a com- 
pound of indoxyl, sulphhric acid and potash. Indoxyl is also said to ))c 
present in the urine in combination with glycuronie acid \ as much as 
20 mgrms. of indigo may be passed daily in the urine under normal con- 
. ditions. The indigo owes its origin to indol formed in the intestines 
from proteid decomposition. Indigo is readily o)>tained fiom the urine 
by treating it with an equal volume of liydro(‘hloric acid, and a<lding a 
solution of calcium hypochlorite, drop by drop, avoiding any e\ci*s.s. If 
the urine is then shaken with chloroform, the latter dissolves the indigo. 
Indigo is occasionally seen in urinary sediments and calculi. In disease 
the indican of the urine is greatly increased in cases where thertj is con- 
siderable intestinal putrefaction. Thus it is increase<l in constipation 
and in cases of long-continued intestinal obstruction. It is, however, 
seen also in cases of putrid inflammation ; for example, in putrid empyema 
and gangrenous pneumonia, also in tuberculous peritonitis, gastric ulcer, 
cancer, and other diseases. 

i<katol id(jiiiciits. — These have a similar origin to the indol pigments ; 
part of the skatol formed in the intestine yields jnitassic skatoxyl 
sulphate, and is excrete<l in the urine. On treating urine containing 
this body in abundance with an acid, the fluid becomes of a deep red 
colour. This pigment, like indigo, is present in increased amounts in the 
urine in constipation ; and this perhaps accounts for its presence in 
diabetes and in chlorosis. 

Abnormal pigments — In disease normal pigments may be excreted 
in greatly increased quantity ; or again pigments, not nonnally j)resent? 
may be excreted. Amongst the latter htemoglobin and its derivatives, 
and bile pigments may be mentioned. 

Urohibn . — As Aated above, the normal urine contains only traces 
of urobilin ; but in a great number of diseases urine is voided of a reddish 
brown colour and containing a large quantity of this pigment. To 
the eye tfle urine looks as if it contained bile or altered blood pigment ; * 
in fact this mistake is often made, more especially because subh patients 
«are often distinctly yellow, and the conjunctivas are yellow. The stoolj, 
however, are erf normal colour, and in testir^ the urine no bile reaction 
is obtained ; on spectroscopic examination the deep black absorptive 
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band at F, characteristic of urobilin, is seen. Some observers consider 
that this urobilin is different from the urobilin in normal urine, and that 
it only exists in the urine normally as a chromogen ; to it the name of 
pathological or febrile urobilin has been given. There is considerable 
doubt, however, whether there is any distinction between the so-called 
normal and so-called pathological urobilin, and I have therefore used the 
name urobiliriuria, as I believe that the substance is the same as the so- 
called normal urobilin, but that it is present in gre^^tly increased 
amount. The important point is that in disease this pigment may be 
found in the urine in such quantity as to cause a superficial resemblance 
to bile-stained urine. ^ 

Urobilinuria is 86*611 after copious internal haemorrhage, such as follows 
the slipping of ligatures*- after abdominal operations, ruptured tubal 
gestation, or pelvic hiematocele. In pernicious anaemia it is this pig- 
ment that causes the well-known brown colour of the urine, and also the 
lemon-tinted skin, coiijunctiviv, and fat ; and here probably it has the 
same origin, that is, the destruction of haemoglobin. Urobilin is also found 
in the uriue in increased amount in cirrhosis of the liver, with or without 
the presence of jaundice and of bile pigments in the urine. In febrile 
diseases the dark colour of the urine is due in part to excess of urobilin \ 
and in paroxysmal hicmoglobinuria urobilin, in addition to haemoglobin 
derivatives, has been found in the urine. 

The hiemoglobin of the blood may be passed in the urine in the foim 
of blood corpuscles, or it may be separately present. The former is 
usually spoken of as hjvmaturia, the latter as hiemoglobinuria ; although 
the latter is freciuently a mixture of ha 3 moglobin with various derivatives, 
such as metha?moglol)inuria, acid-haematin. 

J fa' mat unit, — Here blood corpuscles are present in the urine in 
varying amount. Blood may be added to the urine for purposes of 
ileception ; otherwise hiematuria is due to htemorrhage into some part of 
the urinary tract. Hiemorrhage from the kidney may come either from 
the kidney substiince or from the renal pelvis. The former is seen in 
acute nephritis and in infarction of the kidney, passive congestion, or 
tumours ; the latter in pyelitis, in calculous and tuberculous disease. 
Profuse htemorrhage is sometimes seen in cases of purpura haemorrhagica ; 
probably it comes from the vessels in the loose cellular tissue of 
^e renal pelvis, as in fatal cases copious submucous haimorrhages are 
seen in this situation. In granular contracted kidney very profuse 
hjemorrhago is sometimes seen, so that the urine is bright rod in colour ; 
and here also it is probable that the haemorrhage is really from the renal 
pelvis and not from the kidney itself. In cases where the haemorrhage is 
actually from the kidney substance the urine wdll contain renal casts and 
very probably blood-casts. When the blood comes from the kidney or 
pelvis of the kidney, the blood is intimately mixed with the lu-ine ; and 
if it is present in small quantities only, the urine Avill be smoky from the 
action of the acid salts of* the urine on the blood pigment, some of ihe 
ha 3 moglobin being converted into acid-ha 3 matin and methaemoglobin. If 
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the blood is present in large tpiaiititios it will impart a blight rod onloiir 
to the urine, notwithstanding its renal origin. 

In very profuse hieniorrhage from the kidney and from the renal poh is 
clots mavtform and temporarily block the ureter, and the jiatitmt may 
suiter from attacks of renal colic. Casts of the uretei may sometimes be 
passed. 

The bladder is a common source of blood in tlie uiine, and n ('sieal 
lueijiorrhago may be so profuse that the (»rgan may beccniie dis- 
tendeii with blood-clots. In vesical hiemorihage tin* blotul may be 
uniformly mixed ^^ith the tiriiie, but \ery frciiuently the blood is iinly 
seen, or is seen more abundikntly in tlie Last portion^ of urine passed, the 
first portions being (piitc clear. In prostatic haanorrh.ige. the bleeding is 
also apt to be seen at th^ end of micturition. Mlannatin is often found in 
the urine in ca.ses of vesical bleeding, the blood ha\ing becni deeoinp»)sed 
by the acid urine. 

A small amount of blood in the uiiin* associated with a large amount- 
■of albumin ptiints to the existence ot renal disi‘as<\ 'Idle blood m the 
urine may, by the eye, be confounded with bile, and with urobilin. 
From the former it may ho. distinguished at once by the gremiish 
tinge ahvays seen on the surface* of urine* containing bile. From 
uroliiliniiria the mistake, may be aNoid(‘il at once by spc'cti ose{)[)ic 
examination. Blood is most readily deteet(‘il l>y inicroscojiie examination 
of the low'Or strata of the unin* after settling or c(*nti ilugali.sing ddie 
blood cor])Uscles may bo set*!! either lait little aller(*d or crenaled ; 
occasionally* in dilute uriin*, (li(*y may bi* disti'iidtd and diflieiilt to 
lecognise as blood corpuscles As contirmalory li'sts tin* guaiacnm test, 
Heller’s test, and tlie spectroscope may be us(‘il , but the last is not of 
much avail w hen traces of blood only are jiiesent. Ibemin crystals may also 
be formed, and afVord a very certain indication of the pr(‘fience of blood. 

Uiriiinfflnhiiun la — Here the colouring mattei only of the bhxjd, 
inoie or less ,dt<*red, is found in the mine. It is excejitional for 
lucmoglobin to be present alone , it is usually mixed with methicmoglobin. 
The redder the urine, the grcatei tlie .imouiit of hiemoglobin , the bi owner, 
the more mcthiemoglobin. It is possible that in many cases hn-matin is 
also prc.sent. Ha*moglobinuria is seen uinler the following conditions : — 
(a) Parox 3 ^smal htcmoglobinuri.i or Im ntfHjfobtnm m a fi In sufrerer.s 

from this disease exposure to cold is followed by the flisajipearance from 
the circulation of veiy large numbers of blood coi puscles ; thus, in an 
attack the patient may lose half the total number of l)lood corpuscles , 
the urine is as dark-coloured as porter, and contains no blood cr)r[)u.scle8, 
but a granular didmis and oxalates. It is loaded with albumin, and tj^c 
brow'll colpiir is due to a mixture of metluemoglobin, ha*moglobin, and 
urobilin. As the attack passes off the urine becomes of a Ijghtcr and 
redder tint, and finallv' returns to its normal colour. 

//>) So-called sj'mptomatic luemoglobinuria. This is a conditio* 
where the ha^ioglobinuria is simply an accompaniment of another 
malady. Thus it is occasionally seen in malaria and in Raynaud's disease, 
VOL. IV ' . u 
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and the j>henomena are much the same as in the idiopathic haemoglobimu ia. 
It also occurs after severe burns and in acute infective diseases. 

(r) Toxic hiemoglobinuria. This may be produced in poisoning by 
arseniuretted hydrogen, chlorate of potash, pyrogallic acid, naphthol, or 
carbolic acid. 

Hjemoglobinuria is most easily recognised l)y spectroscopic examina- 
tion \ the bands of the methainioglobin resemble those of oxy haemoglobin, 
and, moreover, the band in the red is very characteristic of methtvmo- 
globin. If the amount of hiemoglobin be large, and the urine be 
examined without dilution, only the band in the red will be seen, all the 
rest of the spectrum l)cing cut off; but on dilution the two bands in the 
yellow will be seen, and ciirc must be taken not to dilute too rajhdly, 
otherwise the band in the red will be missed. Heller’s test is also 
applicable. (In microscopic examination of the lirine, either no blood cor- 
puscles or extrcTiicly few are seen. A number of droplets of a yellowish 
colour arc fre(|ucntly found. In fatal cases these are also seen in the 
cortical tubules of the kidney. 

Jf(rnK(f()p(nj>hf/7 in. — This, as stated above, occurs in traces in normal 
urine, but occasionally in disease it is present in sufficient quantity to 
colour the urine a deej) red or jiort wine colour. It has been observed 
in rheumatic fever, Addison’s disease, peritonitis, and cir rhosis of the liver. 
It is also present in the urine after the administi-ation of various drugs, 
more especially sulphonal. MacMunii considers that tlni ])igment in the 
urine is not always hiematoporphyiiu or iron free lupinatin, but a modilica- 
tiou of it, to which he has given the name of uroluematopoiphyrin. This 
pigment can be piccipitated fi*om the urine by barium eldorrde ami 
barium hydrate, and extracted with acidified alcohol ; tlie bands char- 
acteristic of it can then be seen on sjiectroscopic examination. 

Melanin, a pigment containing sulphur, is rarely found in the 
urine. Occasionally urine of a cap an lait colour is passed by patients 
suffering from melanotic sarcoma. On the addition of nitric acid to such 
urine it becomes black in colour, the chromogen of melanin being con- 
verted into melanin. Ferric chloride, when added to such urines, causes 
a grayish brown or black prccijiitate, soluble in excess of ferric chloride. 
Bromine water, when added to the urine, gives a yellow precipitate, which 
gradually blackens. Mclanuria is occasionally seen in wasting diseases, 
**'apart from the presence of melanotic sarcoma. 

(Jholnna . — In jaundice the bile pigments are found in v’arying 
quantity in the urine, and impart to it a colour var}ing from reddish 
brown to almost black. The upper surface of the uHne, on an oblique 
illumination, has a greenish tinge, and on shaking such urine a greenish 
yellow froth is seen. Bile pigments can often be recognised in the urine 
in cases of jaundice before the yellow coloration of the skin is marked. 
The yellow colour of the skin may persist at a time when the pigmenta- 
Jbion of the urine is slight or absent. It is held by some that bile 
pigments appear in the (-urine under the following Conditions : (rr) 
Obstruction of the bile-ducts, so-called hepatogenous jaundice ; {h) De- 
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composition of hamioglobiii in the blood-vessels with the formation of 
‘biliary pigments, so-called ha?inatogenoiis jaiuidico ; (c) Decomposition 
of hiemoglobin after extra vasiitioii into the tissues and the formation there 
of Ihliary pigments. There is, however, some doubt as to the proiluction of 
choluria under conditions (/>) and (c). In many cases of decomposition 
of luemoglobiii cither within or outside blood-v(»ssels, largo quantities of 
urobilin are excreted in the mine, and the iirobilinuria so ])roduced has 
a certain supei^tichil resemblance to choluria. Sonu* observers still assert 
that hiemoglobinuria, and after large internal Inemorrhages, bile 
pigments a])pear in the urine along with the urobilin and mctlnemo- 
globin. However this may be, the great bulk of cases of choliuia 
undoubti^jjly depend upon obstruction of the bile-ilucts, large ov small. 
Although bile pigments arc present in the uriife in obstructive jaundice, 
and are readily recognis&d, this docs not apply to bile salts ; and even in 
cases of complete and pi‘rmanent obstruction of the bile - ducts it is 
ditiiculi to detect them in the mine unless special nn'thods arc enqiloyed. 
.For the recognition of bile pigments (inu'lin's nitric acid test is the best; 
but the acid should not contain too much yellow fuming ai‘id, as with 
this the oxidation occuis too lajndly, and the play of colours is not 
readily seen. Tlie test can be ])erformed on a pl.ite or blott ing-pa[>(*r or 
on a slab of plaster of Fans. These methods ar(‘, all better than pour- 
ing the urine on the nitric acid in the bottom of a test -tula*. liile 
cMiinot be said to be j)r(*sent unless a gr(*(*n colour is si^en ii.s the lirst 
(oloui 111 the play Bile ])igiin*nts may be ]>reci|)itatt‘d with milk of 
lime, the precipitate colhated and treat(*tl witli wat(*r, and th(*n shaken 
with chlorolorm acidilied witli acetic acid. Tin*, elilorofoi ni solution t)f 
the bile ])igrnents may then Ik; us«*d for (rmelin’s icaetion. ddie recogni- 
tion of the bile salt." in the urine is more a matter of scientific than of 
clinical interest [rn/c “ J'hinctions and Fmn*lional Disease of the Liver”]. 

( Iccasioiially their presence may be recognised by Fettenkofea ’s reaction 
in the urine itsidf, that is, by treating the urine with a solutmn *)f sugar 
and some sulphuric at id, and shaking; the ])ur]>lc colour characteristic 
of the reaction may be seen in the froth. M<jre usually this procedme 
fails, and then some ouiicc'^ of urine must be e\aporated to dryness, the 
lesiilue extracted with alc<ihol, the salts ]»recipitated by ether, dissolved 
in water, and Fettenkofm’s reaction stmglit with this solution, d'o the 
eye, urine cont.iining bile may be confounded with urine containing large* 
quantities of urobilin, and with urine containing decomposition pioducts 
of hiemoglobin, such as rncthiemoglobiu and hicmatin. 

It is of interest \o note that in cases of external biliary fistula, with 
complete obstruction of the bile-ducts, the urine maintains its normal 
yellow colour, notwithstanding that all the bile secreted is passed out- 
Avards, aiul none enters the intestine. This fact throws consiVlcrablo 
doubt ou the view that the urinary pigments (urocliromc, urobilin, etc.) 
are derived ultimately from the bile pigments. , 

^Pifrocutechiif aiul hydrochinnu. — The foi*n*^r substance occurs norm- 
ally in small amounts in the urine, and is greatly increased in cases 
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of carboluria. The latter occurs only in cases of poisoning with carholii- 
acid. Both these suhstanoes exist in the urine as ethereal coniiDounds ul 
suljjhuric acid. Urine containing pyrocatechin is colourless when passed, 
but darkens on exposure to the air ; if this substance be abuj[,idant, tht 3 
urine will become black. It is to this body and to hydroehinori that the 
greenish black colour of the urine in carlxduria is due. 

Nitrogenous extractives. — About lo grammes of Jiitrogen are ex- 
creted daily t)n an av(!rage during health, and the most iiTiport;int njtio- 
genous constituents of the m ine are ui’ea, uric acid aiul kreatinin ; rfatheis, 
such as xanthin, guanin, hippune acid, although presejit, are not of gr(*at 
clinical imi)ortance. 

UiPiK — Normal rmman urine contains, roughly speaking, per cent 
of urea, occasionally iising**in health to as much as 3 j)er cent. The dailv 
quantity excreted has been stated to vary betwjjcn ’22 and 40 grammes, 
the average l>eing usually stjitcd at some 30 grammes. Appioximatelv 
0*5 grm. of urea is excreted per kilogramme of body weight. Children 
excrete rather more relatively to their body weight. Noimally the amount 
of urea excreted is largely dependent on the diet, and hence is greatly in 
creased after meals. Copious water-drinking increases the urea excretion, 
at any rate tcm])orarily. Exercise does not lead to any notable increase. 
In disease the excretion may be diminished or increased, and if increased, 
the increase may be absolute or relative, temporary or permanent. 

Observ.itions on the urea exciction in disease are of little value unless 
the amount and nature of the baxls consumed bo taken into consideration 
In diabetes luellitiis the quantity of urea excreted is gioatj.y aiul ]) 0 i- 
manently increased, and here the increase is dependent largely u])on the 
increased apjietite and nitrogenous diet, partly also upon the wasting. 

In diabetes insipidus the fpiantity of urea is also slightly inci eased. 
In febrile diseases tln^ percentage of urea is greatly inci eased, ovvdng to 
the density of the urine ; and the amount is always rclativel}^ increased, 
since even if <piantities of urea, etpial to the normal, are excreted, owing 
to the failure of apiietite the amount is really greater than that excretecl 
by a patient with a normal tcinperaturc on the same diet. 

In wasting diseases, such as cancer of the oesophagus and stomach, 
associated with vomiting and with practical starvation, the amount of urea 
is diminished ; and this is the case al.so in diseases dcstrojdng the liver 
Substances, as in atrophic cirrhosis ; it reaches its minimum in acute yellow 
atrophy, where the urea may entirely disappear from the urine. In renal 
diseases the urea is diminished in cases of consecutive nephritis, where 
urine of a very low specific gravity is passed, which cbntains a very small 
percentage of urea. In acute nephiitis also very little urea is passed, 
owing largely to the great diminution in the quantity of urine. 

In chronic nephritis the amount of the urea excretion varies. In 
cases associated with dropsy, and where, therefore, but little urine is 
^creted, the quantity of urea excreted is small in amount ; but in cases 
of chronic nephritis not acconqxinied with dropsy, and wlTere there is no 
uraemia, the quantities excreted ru-e often equal to those seen in health ; 
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.and in my experience I have found it is not uncommon for daily quan- 
tities of 30 grammes to be passed. It is usually held that in chronic 
nephritis a sudden and great diminution in the urijie and urea excretion 
points to ihe imminence of uiiemia. 

In renal cirrhosis considerable cpiantities of urea may be j)assed, and 
It is not uncommon, in cases of this disease, for uramiia to occur at a 
time when thc^patient is passing large cpiaiititie.s of urea, »piantitics (jnite 
commensurate with the amount of nitrogenous fooil taken, altlioiigh i)er- 
liaps rtie amount is less tli.in that ])asMHl by a healthy adult on full diet, 
such patients being usually on a low diet. 

'Flic quantity of urea is usually estimated for cliiiical pui]>oses bv tlie 
h.\ pobroiifite method. This method, even when most carefully perfoimcd, 
gives erroneous results fo the extent of S per cent. In peifoi ruing a 
determination it is impoi taut that the hypobromite of sodium should be 
freshly prepared, that it should not be used in huge excess, and tliat the 
mixing of the urine and the liypobroinite should be carried out wry 
slowly. 

(Jthcr methods of estimation aie those kmoMi as Liebig's anti the 
precipitation with iihosphotungstic acid. These melliods, hoNiever, are 
not commonly employed in clinical vork. 

f I'lr oral . — This substance is cxcn‘ti*d to tin* amount of 1 gr.iinme .1 
day. It is present in tin* urine in the foi m of a (juadnuiate. (b ic acid 
is probably foimed in the liver and sj)l(‘en It is known definitely that 
it IS formed in the li\(‘r of biids , hut in tlu‘ mammal the seat of its 
formation iff hirgcly a matter of inference, and it lias h(‘(‘n assei ted tliat 
it is formed in the kidney. The amount (*.X(rett‘(i is hugely iner(*ascd by 
meals, and the increased excretion after meals is saal tn occur soornM- than 
the increased excretion of urea. Tin* increase aftm- meals is not entirely dc- 
ix'iidcnt upon the iiatuie of the meal, although a jnoteiil meal is the om*. most 
likely to ])roducc it. This incrt*ased exeietion is most marked dunng the 
alkaline tide. All kinds of nitiogenous food lead to an increas(Ml excre- 
tion of uric acid ; but it is not ch‘ar tliat large (juantitics of iinvit jaoduco 
a greater excretion than vegetable food, although, owing to the acidity of 
the urine with a meat diet, and tin* H latJ\e alkalinity of tin* uiiin*. with 
a vegetable diet, the uric acid is perhaps more liable to precipitation. 

All urines, if kept from putrefaction, dejiosit uric acid sooner or later 
hut if it occurs some twelve hours aft<*r the passage «»f the mine, itsilcposi- 
tioii has no clinical significance ; if it lakes jihu c within this time, and inoio 
especially if it occurs Avithin four 01 six hours or sotmci’, then it becomes 
important, inasmuch as it might occ ur whilst the mine is in llni urinary 
passage.s, and so lead to the formation of a renal or of a vesicvd stone. • 

Uric acid is very insoluble in cold water (I iii 15,000), but morci sol- 
uble ill boiling water. Uiic acid, in fact, derives iTic>st of its clinical 
importance from its insolubility. Iii weak alkaline solution, such as 0’2 
percent of bicarbonate of scxla, it is more .soluble, OAving to the formation 
of a qiiadriuratc ; but if this solution be alloAveit to stand, crystals of biurate 
of soda are deposited oAving to the decompo.sitioii of the quadriurate. 
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Uric acid itself crystallises in the form of rhombic prisms, but the size 
and shape of the crystals vary with the relative purity of the liquid from 
which the crystals are forme<l ; and the process is greatly modified by 
the presence of albuminous substances in the solution. ^ 

If precipitated by an acid from a solution in bicarbonate of soda, uric 
acid crystallises in i)lates ; from the urine, however, the usual form is 
lozenge-shaped crystals. Tlie crystals arc usually brownish red in colour, 
from the taking up by the uric acid of some of the urinary colouring 
matter, more especially uroerythrin ; and owing to this peculiarity^ uric 
acid deposits are usually recognised at once by the naked eye. 

The ultimate source of the uric acid of the urine is rather doubtful. 
Formerly it was held to be derived in part from the food, and in part 
from the protcid metabolism of the body. Now,'t is considered to be the 
end product of the metabolism of nuclein ; hence it is possible that the de- 
structive metabolism of the blood corpuscles, both red and white, may, in 
part at any rate, ])rovide the uric acid daily excicted. On this \iew, 
the increased excretion after meals would be dependent upon the rapid 
destruction of the Icucoc^des associated with the mechanism of absorption. 
It must be remembered, however, that nuclein exists in the food as well 
as in the body. 

In disease the uric acid excretion is diminished during the paroxysm 
of gout, but after the attack the amount excreted is increased. It is also 
said to be diminished in chlorosis ami in most chronic diseases On the 
other hand, it is increased in pernicious amemia, in splenic leukjemia, in 
febrile diseases, in ague!, and in certain forms of diabetes mollitus, some- 
times called gouty diabetes. In pernicious air.cmia and in lcuk;emia the 
increase may be very great; thus, in the former, from two to three times 
the normal amount may be excreted A\hcn the patient is taking \erv little 
food; and in leukaemia the increase may be still greatei* The quantity 
excreted, however, is not so important as the rate of its deposition, since 
urines containing less than the normal amount of uric acid (for example, 
the urine of renal cirrhosis) mav still deposit uric acid , so that the nature 
of the urine, its aciility, and the amounts of its salts and pigments are 
frequently matters of more practical moment than the amount of uric 
aoi(l present. 

^ 'Fhe deposition of uric acid, as such, from the mine is infiuenced 
mainly by the aciility of the urine, the quantity of salts present, and the 
amount of pigment. The salts of the urine keep the uric acid in the form 
of a soluble quadriurate , hence dilute urines deficient ju salts and colouring 
matter frequently deposit uric acid, where.is a concentrated highly acid 
fo^irile urine, containing a considerably higher percentage of uric acid, will 
load to the formation of a deposit of urates. 

The most delicate test for uric acid is the well-known murexidc test. 
Uric acid or urates arc treated with fuming nitric acid and, when cold, 
ammonia added ; a beautiful purple-red colour is thus produced. Po^^ash 
produced a purplish blue iifetead of a purple-red colour. 

Quantitative esfiwtif ion of uric acid . — In certain diseases, gout, pernicious 
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iiiKXiniia, leukaemia, etc., it may be advisable to determine the of 

uric acid present ; for this purpose one of the following methods is usually 
employed : — 

method . — To 200 c.c. of filtered urine 10 e.c. of hydrochloric 
aciil are added, and the mixture set aside in a cool idace for fortv-eight 
hours. The crystals are collected on a weighed filter, washed repeate<liy, 
and dried at 100 ' C. This method is only ap])ro\imatoly accurate, since 
somp of the urih acid is retained in the acid and in the washings. Kurt her, 
uric a<?id may bo pi’osent in ur-ine and yet not be precipitated ly the 
addition of hydrocldoric acid (Salkowski and l.eube). 

FoLlceda method . — This method is more accurate than the former, but 
al.^o moi'c, tedious. 200 c.c. nf urine are renderiul allJaline by the addition 
of an excess of sodium carbonate. To this alkaline urine 20 c.c. of a 
strong solution of ammoifium chloride are add(*d. The mixture is alhiwed 
to stand for forty-eight hours and then filterc'd through a weighed filter. 
The urates arc thus collected on the filter, and to them is added 10 ^ler cent 
•hydrochloric acid, the filtrate being returned again and again to the filter. 
Kinally, the filtrate is allowed to stand ami dept)sit crystals of [nir(» uric 
acid in colourless plates, which are collect(‘d on the same fiit(‘r, washed 
with water, then with alcohol, dried and weighed, and 0.‘1 grm added to 
the weight obtained. 

method. — This method will ju’obably re|)iaco all oIImms ; it 
is based on the fact that ammonium mate is insoluble in ammonium 
chloride. 'Fo 100 c.c. of the urine about oO grins of powdeii'd :immonium 
chloride an; addetl, can^ being taken that some of flu* salt remains un- 
(lis.solved. After standing for two houi.s the j)recipitat(5 is collect (‘d on a 
filter and washed wdth a .saturated .solution of .immoninm chloridi*. Tin; 
precipitate is wa.shed into a small beaker wuth hot distilled water, and 
heated to boiling wu'th an cxce.ss of hydicKdiloiic acid. After standing for 
two hours the uric acid sepai.itcs and i.s collected ami wa.shed on a filter 
and dissolved in a weak solution of sodium (arbonate. The bulk of the 
li<piid is now made u]) to 100 c.c., mix<Ml wdth 20 c.c-. of sulphuiie acici, 
and titrated with one-twenticth normal pcjta.s.sium |)ei manganate ; 1 c.c. of 
this solution is ocpial to OO.'lTo grm. of uiic acid. 

Uuiteii. — A.s mentioned above, uric acid i.s normally excreted in the 
form of a (|uadriurate, the ba.s(*.s being sfidium, potassium, ealcium, and 
magnesium. In health the c^uadriurates remain soluble, even wdien tlu:^ 
urine cools ; but if the cpiantity of urine be diminished, as the result of 
•sw'eating, for example, then the urates arc onlv soluble in the w%*inn fluid, 
and in the cool become deposited in the w'ell-known brownish red amor- 
phous form. This in time is tlccorapo.scd, ami, provided the urine is not 
allowed to decompose, depo.sits cry.stalline uric acid. The dccompositibii 
of the quadriuratc into biuratc and uric acicl is readily efTected by distilled ' 
water ; so that in order to collect the quadriurate depo.sit ft must be 
washed and filtered with alcohol and not with water. Urates arc 
abundant in febrile urines, and more espccifilly towards the end of a 
febrile illnes.s. They are also increased in dyspepsia and other rliseases of 
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the stomach, an<l in atrophic hepatic cirrhosis. Urates are also abundant 
in the elense high-coloured urines secreted in cases of venous congestion ; 
as, for instance, in diseases of the heart and lungs. Occiisionally the 
urates are present in the urine in a crystalline form, more especially the 
acid sodium and ammonium urate ; the latter especially is apt to form 
crystals with spiny [)rocesses which, in the case of children, may cause 
considerable irritation in the urin.iry tract, and even in the urethra ; and 
this may lead to the temporary su|)pressioii of mine. • 

In all dense high-coloured urine the risk of mistaking the re(l>ictioii 
of copper i)roduced by urates for the effects of sugar must be kept in mind 
As a rule, mates require longer boiling to reduce the co2:)pcr, and they 
tend to prfxluce a felh)wish green deposit rather th.m the Jjrick-red 
deposit seen with sugar. •Ueliance should be jdaced in doubtful cases on 
the presence of some other sugar test, such as rtie fei mentation test aiifl 
the phenyl-hydrazin test. Other nitrogenous constituents of the urine, 
such as xanthin, hyjioxanthin, are not of sufficient cbnii.il importance to 
be considered here. 

A/rfitumt, after ur(‘a, is the most abundant nitrogmious constituent 
of the urine ; but, as its solubility is so great, it is a body of little interest 
to the clinician ; thus, although there is twice as much kreatinin excreted 
as thei’e is uric acid, yet the latter is of far gre.iLer imporltince. 

The kreatinin of the urine, is ])robably larg(‘ly deriNod from the 
kreatin of the food, but it has also a tissue oiigin , for in Avasting 
diseases it is considerably increased in amount. The mam importance of 
kreatinin lies m the fact that it reduces cop})er liki* sugar,^and hence, 
occasionally, its presence in the urine in unusual (piantity may be mist.iken 
for traces of sugar. Kreatinin and urates between them account for a 
large part of the reducing action of normal urine. The mistake of con- 
founding kreatinin and sugar may be avoided, either by precipitating the 
kreatinin by iinncuric chloride, or by testing for sugar by the fei menta- 
tion test. 

Ixiirin uml Tj/i'Oiiiii. — These bodies, formed normally in the alimcntiiry 
canal, are occasional constituents of the urine ; moie especially is this the 
case in acute yellow atrophy of the liver (p. Ill), and in cases of phosphoius 
poisoning (vol. ii. p. It was formerly thought that these substances 

were not present in the urine in phosjihorus poisoning, so that by their 
%neans a dillerential diagnosis between phosphorus poisoning and acute 
yellow atrophy could be arrived at. Leucin and ty rosin haA c, hoAvev^er, 
been found in small amount in soAeral cases of undoubted phos])horus 
poisoning (p. 90). licuciii and tyrosin liaA c also been‘found in the urine, 
in small quantities, in cases of hepatic cirrhosis. It is to be remembered 
tliAt ill this disease Avidespread degencratiAe changes occur in the livcr- 
cells, giving rise to a condition sometimes spoken of as secondaVy yelloAV 
atrophy ; hence the presence of leucin and tyrosin in the urine is of 
interest in the pathology both of this malady and of acute yelloAv atrophy. 
When these bodies arc prq^ent the amount of urea is generally much 
beloAV the normal, and in acute yelloAv iitrophy it may even be absent. 
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Tvrosiii occurs both as ciystiils ami also clissol^c(l in tlic urine ; the 
crystals are usually of a greenish colour, and an; deposited in the form 
of sheaves and rosettes. Lenein, on the other hand, is usiially found in 
crystalling ghdadar masses. Crystals of calcic phosj>hale, of sinlic 
phosphate, and of the lime and magnesium salts of fatty acids, arc 
sometimes found in the urine in the form of shea^es and rosettes, and 
may be mistaken for tyiosin ; but, in the e.isc of the ])hosphates, the 
indjNidual neerihi-bke crystals are broadei,and they are nsnally colourless. 
Keliaice, howe\ci, should not be placed on the ciy.stalbne appeal. uice 
alone, but some tests characteristic of tyrtisin should also 1 m‘ I'lnployed. 

Tests for tyiosin. — The best knoun of these .ue Pina's and llollinairs 
reactions, Tyiosin ^vhen luMted with Millon's leagent yii'hls a biilbant 
ciuiison colour (Hotlman’s reaction). • 

'Tyrosin, if ticated^uith (‘onceiitr.itcd snlphnnc acid ;uid n.irnied, 
gently turns pink. The mixtuie is .iHowimI to stand, dilut(‘d xsilh water, 
satur.ited with barium or calcium c.irbon.iti*, and tilteit‘d ^^hlIe hot. On 
the .uidition of dilute jierchloiidc of iron fr(‘e from .icid, the liltiate yields 
a \iolet coloui (Piri.i’s reaction). 

Ijeuciii is not readily recognised by chemical tests unhss .a consi<lei able 
<(uantity of the pure substance is a\ .ailable, Inuice in the nnne its presence 
is to be detected by its microscopic Oiaractms. 

In cases in which Imicin and tyiosin .ire found in lh(‘ nnne, lactic acid 
may also be jirescnl. d'his is trm* of tin* nrnn; of phosphorus poisoning, 
and also in cases of acute yellow atrojihy ot tin* li\(*r d’he excujtnm of 
lactic acid in the urine, associate*! \Mth tin; *hminisln<l excretion of the 
normal nitrogenous extr.ictiNcs in these londitions, resembles tin* <‘ondition 
bioiight about experimentally by the n*nnujd of the livi;i in binls; since 
/iftor tliis operation the nitrogenous extr.ictives in tin* urine bill to a \(‘ry 
small amount, ;ind lactic acid .ind ammonia are exa-ret***!. 

Salts. — Sidjihutf "-. — Two givnnnn*s of sulphuric aciil a d.iy are (*x- 
cretc*! in normal urine, :ind the bulk of it is excreted in combin.-ition with 
inorganic bases, such as sodium, ]>ot.issiuin, magnesium. Stinn* of it, 
however, is excreted in the form of a <louble salt, one *>f these bases being 
usually pota.sh in coniliination with c(*rtain aiomatic bodies, such as 
phenol, cresol, iinlol, or skatol ; these foi m the well-known aroTiiatic 
sulphates or potasli s<’dts <;f plieiij 1 sulpliurie acid. 

A .small (juantitv of suljihur is also excreted in ctimbi nation wittf 
amides, forming bodies of the t.'iuiiii (ainido-ethyl-sulphonic acid) cla.ss. 
Cystin (amido-sulpholactic acid) is ain)tln*r example of the.se bcjdies. 'J'he 
amount of .sulphur*.so climinat**d is M*ry .small. The sul[>hates excrete*! 
as inorganic and as anmiatie sulphates are derived in pait fiom the 
focxl ancl in part from the metab*)lism of the tissue proteids ; and tlmir 
main clinicfil interest lies in the relation hetween the amounts of the 
aromatic and the total .sulphates. Normally, the- proporticai existing 
between the aromatic and simjile sulphates i.s .ipproxim.itcl y one jiart yf 
the* former to* twelve to twenty {xirts of tUc ordinary sulphates. The 
aromatic sulphates arc derived mainly from the decomposition of protcid 



298 


SYSTEM OF MEDICINE 


matter, and largely from decomposition and putrefaction in the intestine. 
Hence the amount of aromatic sulphates excreted is considerably increased 
in intestinal and abdominal diseases associated with retention and putre- 
faction of the intestinal contents ; as, for example, in intestinal ol^struction, 
and in tuberculous and other forms of peritonitis. In typhoid fever they 
are said not to be increased. They are increased in cases where putrid 
decomposition of protcid matter arises, as in putrid empyema, pulmonary 
gangrene, and the like. In fact they arc necessarily increasetl in cases of 
the kind which lead to indicanuria, inasmuch as indigo is present rtii the 
urine as an indoxyl sulphate. Aromatic sulphates are also greatly 
increased in amount in cases of poisoning by carbolic acid. 

Cijdiih and rt/stinuna . — This sulphur-containing body is occasionally 
present in the urine, and'* it ma}- even give rise to the formation of 
calculi. It cryst;illises in Hat hexagonal })late-like tables, insoluble in 
acetic acid, but fieely soluble in ammonia, and so dillcring from uric 
acid. (.Jystin bui*ns with a bluish-green tlame on platinum foil. If the 
crystals are boiled with caustic potash and oxide of lead, su]])hite of lead 
is formed. Similarly, if Incited with caustic potash on a silver dish or 
silver coil, a black mark is left on the silver from the formation of sulphite 
of silver. 

The main interest of cystinuria lies in the fact that this condition is 
simply an excessive secretion of a sub.stance closely allied to bodies which 
exist in traces in normal urine. 

Phosp/infr ^. — Two to six grammes of phosphoric acid are excreted 
daily in the form of mixed phos])hatcs of jiotash, soda,, lime, and 
magnesium; and the acidity of the urine is dependent mainly upon the 
presence of acid sodium phosphate. A large (juantity (two-thirds to 
three-ipiarters) of the phosphoric acid excreted is united with ])Otahh 
and soda, and, wliethcr the salts formed bo acid, luiutial, or ])asie, th(;y 
are solulile in the urine, and hence arc not seen as urinary deposits. 

Paii’thy phosphates of lime and magnesium are only soluble in acid 
urine, henci' the neutral and basic phosphates of lime and magnesium 
tend to bo deposited in faintly acid, neutral, and alkaline urines. In 
urines alkaline with ammonia ammonio-magncsic phosphate is formed, which 
is also insoluble. Ammonio-magncsic phosphate has been found deposited 
from urines still faintly acid. The phospJiates are derived largely from the 
Tfood, partly from the tissues. Hie amount of phosphates in the urine is 
large ly increased after meals, and then, OAviiig to the diminished acidity 
or oven positive alkalinity of the urine, it is not uncommon for some 
precipitation to occur ; the amount of deposit, however, is no index to 
the amount of phosphatie material present in the urine, inasmuch as its 
deposition depends simply on the reaction. In all cases, if the amount 
' excreted is to be determined, reliance must be placed on quantitative 
methods ot estimation, and not on the amount of deposit. To the 
clinician the main interest lies rather in the deposit of earthy and of 
triple phosphates than in tlte total amount of phosphates?' excreted ; for 
the latter depend very largely on the quantity and nature of the food. 
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In febrile disease the quantity of phosphates excreted is at first 
diminished ; later it is increased. It is held that in certain states of 
neurasthenia the quantity is incrcasc<l ; and the name of })hospliatie 
diabetes fcas been given to a oondition in which, along with general 
malaise and various neurasthenic symptoms, largo quantities of urine, 
containing an excess of phosphates, arc excreted [nWc vol. iii. ]). 

On heating urine faintly acid, neutral, or alkaline, a cloudy tlejiosit of 
earthy phosphates is produced ; or, if the licpiid previously contained a 
deposit of phosphates, this is increased. If the liquid is not actually 
raised to the boiling-point, the deposit will redissolve on cooling ; but if 
it )>e boiled, the dcjiosit is permanent. If the boiliyg be done' in a sealed 
tube, th(f precipitate can be produce<l and dissolved se^eral times in 
succession. There are several possible explanafions t)f this fact (r») Tliat 
the boiling drives off tlie carbonic acid by wliich tlui plios])hates A\ere 
kept in solution; (b) That the boiling causes a decomposition to ensue of 
such a character that two molecules of dicalcic plios|>hate and one ot 
monocalcic phosphate undergo an interaction, which leads to the formation 
of one molecule of triple and om* mole<nlo of dicalcic ]>hosphate, tin? 
former of which, b(‘,ing far l(‘ss soliibh*, is prcuipUated , (r) It has also 
been suggested that on boiling, sutlicnnit urea is decom|M>s(‘d into amnio 
Ilium carbonate to render tin* urine sufficiently alkaline to cause tlm 
preci[)itation of phosphates. It is improhahh^ that the ]Hecipitat ion is 
sim])ly dependent 011 tlie lower solubility of cm’tain jiliosphatic sails in 
hot urine than in cold ; ami it is more likely that a decomposition of the 
nature dcsicribed above ensues. The deposition of jihosphates in the 
urine depends ])artly upon the amount jnvsont, Imt largt‘Iy iqioii the 
degree of acidity of the mine. 'J'he deposition of eaithy ])ho.sphates 
— for example, the tricalcic — is associated with an jdkaliiie action duo to 
fixed alkali. This dejiosit is amorphous, and is f>ften seen after meals. 
Occasionally stellar pliospliate that is, dicalcic phosphate- is tin own 
down Avhen the acidity of the; mine is diminishetl ; hut it usually occurs 
ill urine still faintly acid, it i-. rarely seen in neutral or alkaline ui im's. 
The crystals are frequently arrangc<l in stais ami rosettes, or in sheaf- 
like bundles, thus offering a clistant resemblance to tyuisin crystids. 
This deposit is rarely seen in healthy urine; it occurs, however, in the 
urine of diabetes and of other maladies, sucfi as canc(‘r, wbicli jiroduce 
grave disturb;uicc of nutrition. In urines alkaline from volatile alkali, ^ 
deposit of triple phosphate (aniinoiiio-niagncsic phosphate) is coTmiion ; ^ 
and this crystalling deposit frctpiently leads to the formation of a calculus 
enclosing most usually a nnelens of uiic acid or of r)xalatc of liim; that 
has been formed in the kidney and passed on to the hladflei* l^his 
triple phosphate is also prone to encrust the surface of \i'HicaI • 
growths; and it tends to be deposited whenever there is cystitis: the* 
amorphous deposit of tricalcic phosphate, on the other hand, owing to its 
anvirphous character, rarely forms calculi. • 

Chlorides.— AXthongh these salts play •an important part in the 
economy, and are excreted in the urine in abundance — 10 to l»'i grammes 
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being the amount of the daily excretion of sodium chloride — the vaiia-. 
tioiis in the amount of chlorides excreted are not of any great clinical 
importance. They depend largely upon the amount of chlorides in the 
food. The principal fact is that the chlorides are diminished during the 
height of tlie pyi-exia of febrile diseases; and more especially in pneu- 
monia, where, during the duration of the fever, they may almost dis- 
appear from the urine to reappear again at defervescence and during 
recovery. The amount present does not afford any valuable indication 
as regards diagnosis or prognosis of febrile states, although it is in^pneu- 
monia csiiecially that the chlorides undergo this great diminution. The 
same phenomenon is seen to a less extent in other febrile diseases, and more 
especially when the fever is high, as in tonsillitis, for instance, s« that the 
diminished exci etion is dependent rather on the general febrile process than 
on the paiticular incidence of it on the lung, do dcteiinine roughly the 
amount of chlorides present in the mine it is sufficient to acidulate the urine 
with nitric acid, to add a few drops of nitrate of silver, and to compare the 
precipitate o)»taincd with the amount obtained by a similar procedure ' 
with normal urine. Jf necessary, the precipitate of chloride of silver may 
be collected and widghed in the usual manner emidoyed m (piantitativc 
determinations. 

(hahtft's . — About iMj milligrammes of oxalic acid are excreted daily 
from the normal urine in the form of a salt kejit in solution by the acid 
lihosphate of soda normally present. Oxalates are depijsited in the urine 
in the form of oxalate of lime, which tends to crystallise either in octo- 
hedra, or as dumb-bells or ovoids. The crystals are Aisible tc the naked 
eye as brilliant points, and usually crystallise like uric acid on any 
irregularities, such as scratches on the glass vessels in which the urine is 
contained. Urine depositing oxalate of lime is usually acid, rarely 
neutral. The dumb-bell form of crystals deposited is perhaps due to the 
disturbance of the form of crystallisation by mucin and other colloids 
present. A scanty dejiosit is not unusual in health, and more especially 
after certain articles of diet, such as rhubarb and other \egetables. A 
persistent deposit, however, is pathological, although it is not clear upon 
Avliat this oxaluria depends. The name oxaluria ought, of course, to be 
restricted to an increase of the excretion of oxalic acid, and not simply 
to its deposition. In many cases the increased excretion or deposition of 
frxalie acid may le.id to the formation of an oxalate of lime calculus, 
without the production of any other symptoms except those due to the 
stone. In othei* cases the persistent excretion of these insoluble oxalates 
is accompanied by a series of symptoms of a dyspeptic character, together 
with some mental depression, neurasthenia, or even actual hypochondriasis, 

' amli it is not clear whether there is any definite cause of association 
' betw een the two sots of phenomena, although many observei's regard 
the dyspeptic, nervous, neurasthenic symptoms as primarily due to the 
oyaluria. 

Albuminuria. — The nanse albuminuria is generally taken to signify 
the presence of proteid matter in the urine. The proteids met with 
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ill the urine are seriini alhumin, serum globulin, albumose, |)ej)t«)iu\ 
■fibrin, imcleo-albuinin, and perhaps occasionally a casein lihe bo<l\', aiul, 
if blood or blood pigment be present, Inemoglobin. In health ilie 
urine is ^ec from any large <piantity of proteui matter, altlioui-ii in 
some ])er cent of persons ap])arently he.dthy the urine is bmnd to 
contain proteid matter in small ijuantities. To this condition the name 
of phtj^iobxjiad nUHimiinn nt has been applied. This albuniimina is, in 
>on^e of the ftises, always piesent , in others, it appeals <i]il\ midei 
eeit.iii* conditioi'S, as, for instance, on fiist lising in tlu‘ inoiniiij, attm 
a coldTath, or after nie.ds Some of these Aaru'tH's liaM* reeei\e<l special 
names; such as intei niittent albuminun.i, dietetic albiimiiiiii la, iiostural 
and cyclici albiimimii i.i. 

Albuminuria is eithei pli\ siological” or fytithological . by tin* foi mei 
it IS understood that iif apparently he.dthy persons allnimin iisiiallv 
in small (piantity — is found in the urine, sometimes so iutli* tlj.it it 
lecpures special tests, such as piciie ;icid, to Kwe.il it; at olinn tinn‘s 
• it is in surticient ([uantity to yield a distinct ])reci[>itate with tin* heal 
tc'^t or with cold nitiie acid. In these c;is(“s it is impoit.int to exclude 
what may lie called aecidmital aibnminuri.i, c.ises, that is, in which the 
iiiino itself, originally tre(‘ fiom albumin, has ]>cen contaminaled by some 
albuminous iiiifnirity , as in gonori Inca, \aginitis, and siuiiinal disehaigi* 
Probably in no case of so-e;ill(‘d jihysiologic.al albumniuria is tin* 
(piantity so Lirge as to amount to onc-third or e\en oneTointh of the 
urine. This albumniuiia in the .ippaieiilly healthy is not neci^ssarily 
loiitinuous.^ It may bi* seen only attm imxals, and moie esjiecially 
after breakfast, oi on first using in the moiniiig, oi iiftcn* se\(‘re 
cxenise. It is supposed in m.inv (msc*^ to defiend upon a >asculai' dis- 
lui bailee in the kidiu'y, leading to temjioraiy seiious congestion, and in 
the dietetic cases it has been thought th.it dig(*stivi^ products, such as 
albumoses, might be formed, eitlier in greater abundance than usual, or 
else of abnormal ([uality, and, absorbed as such, be snbse<piently excietcd 
the kidney. It is extrcuiiely doubtful, howe\cr, whether such cases of 
albumiiiuiia should be called “ phy'^iologiii.d.” It is (piitt; possibh; that, 
111 many such cases, no seiioiis kidney lesion is present, nor y<‘t, perhafis, 
any condition likely to e\entuatc in a seiious kidiiiiy lesion ; yet, on the 
other hand, such kidneys cannot In* considered cpiito sound. Jn a con- 
siderable proportion of cases of “ [ihysiological albiiiiiinuria ” the use of* 
the centrifuge shows that the urine contains definite formed elements, 
such as w'hitc blood corpuscles, casts, sfiermatozoa and so forth. In 
other words, the presence (jf casts in small amount is not restricted t»> 
“pathological albuminuiia.” It inu»t be remembered that in reiyd 
cirrhosis the urine may conUiin only traces of albumin ; and the [lossi- 
bility of tlic presence of this insidious disease in some cases of so-called 
functional albuminuria must be kept in \icw'. 

Patholof/ical allnuninurio . — AlVniminuria may be due to diseases of 
.# part of thft urinary tract, such as pyelitis or vesical disease ; but in 
these cases, to speak strictly, the albuminuria is factitious and is due to 
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admixture with albumin after the urine has left the kidney. AVhoii 
the albuminuria is of renal origin, the albumin transudes into the urine,' 
owing to some definite lesion, temporary or permanent, of the kidney 
epithelium. Sometimes the kidney lesion is primary, at other ^times it is 
secondarily induced by the ingestion or production of toxic and irritat 
ing substances in other parts of the body. At other times, again, tlic 
changes in the kidney arc dependent upon other secondary disturbances , 
thus the following causes of albuminuria may be recognised : — 

(а) Congestion of the renal vessels, active or jiassive. 

(б) Toxic or febrile albuminuria. 

(c) The albuminuria of organic renal disease, such as acute nephritis, 
chronic Bright’s disease. , 

(a) Active congestion.* — The loss of albumin in this condition is 
usually not large, as the (piantity of urine seefeted is small and often 
blood-stained. It is diflicult to distinguish the albuminuria of active 
congestion from that due to toxic agents, as in many cases poisons, such 
as turpentine and cantharides, produce extreme congestion. The allmmin- 
uria of acute Bright’s disease is usually rpiotcd as an instance of this form 
of albuminuria. 

Passive congestion is a frecpicnt cause of albuminuria, more especially 
in heart and lung diseases, and as the result of various abdominal diseases 
Icc'tding to pressure on the renal veins or vena cava, l^lssi^'c congestion 
causes a considerable diminution in the (quantity of urine secreted, and 
this may contain blood and lilood-casts. In cases of pressure on the renal 
veins from abdominal diseases the percentage amount of all mini n jiresent 
may be huge, but in c^irdiac and pulmonary cases the (piantity is usually 
small. From the mere amount of albumin, however, no conclusion can 
be drawn as to whether the albuminuria be due to passive congestion (jr 
to nephritis. It may be large in the former and small in the latter, or 
conversely. Blood may be present in cither case. The question is best 
answered by the character of the casts present. In passive congestion 
blood-casts and hyaline -casts are occasionally found; in nephritis, on 
the other hand, casts containing definite renal elements are found. 

(/^) Febrile or toxic albuminuria. — This is dependent, in all probability, 
on the excretion by the kidney of toxins produced by the organisms causing 
the disease. These toxins apparently lead to changes in the renal epithelium, 
glomerular and tubal, and thus allow the proteids of the blood -plasm to 
pass out. In this way the febrile albuminuria resembles the albuminuria 
produced experimentally by the injection of egg-albumin, albiimoses, or 
peptones. The proteid matter found in the urine subsequent to this pro- 
cedure is not only the albumose or other proteid injected, but also 
thb proteid matter of the blood-plasm; and the amount of proteid 
recoverable from the urine is frequently far greater in amount than the 
quantity injected. Thus the albuminuria brought about by the intra- 
venous injection of these proteid substances resembles the albuminui'ia 
(iue to such poisons as ca\^tharides. On the other hand, many toxins 
produced in disease apparently do not cause the extreme congestion that 
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is seen with such poisons as cantharicles. In scarlet fever, the early 
nllmminuria of the disease, which is of this nature, must l>e carefully 
distinguished from the later albuminuria dependent upon nephritis often 
persistent and progressive. The kidney lesion that prodiues the albumin- 
uria of febrile diseases, often spoken of by French \Mitcrs .is transitory 
nephritis, is remarkable, inasmuch as this lesion generally disappears ei*nn 
plctely, leaving the kidneys practically he<dthy. In this respect the initi.il 
albuminuria, o? so-called febrile albuminuria, of scarlet fiwer is strikingly 
differi^it from the later alhiiminuria, which is dependent on a ])rogri'ssive 
and destructive lesion in the kidney. In the gieat majority of c.if^es the 
changes produced in the kidney by these toxins do not le.u^to peimanent 
bright’s (lisease j and the albuniinuri.i of typhoid, scarlet fe\ er, <liphllicri;i, 
and pneumonia usual I3" clears up entirely. (X'^Msionally in 4 jdioid f(‘\er, 
diphtheria, and pneumoifta, and very frcMpienllv in scailct fcM'r, there is a 
further and more severe lesion produced in the kidney, and tin* c;ise be- 
comes one of acute or subacute iu‘phrilis, with drojisy and suppic^sion uf 
• urine. Hence it is difficult to draw a haul ainl fast line betueiMi the 
febrile albuminuria ])roduced by toxins, 01 the /hfss<(t/riY ot the 

French, and a pernianent and often progiessivt* l(‘sion liKii riiight's 
disease. 

In some febrile diseases the mine, la^sides serving as a channel 
of excretion for toxins, contains also the organisms cau.sing the disease, 
'riiis is not uncommon, for instance, in typhoid fe\er; and it is jiroliable 
that in all diseases wheie the oig.inisnis circulate freely in the blood- 
stream theji ma\^ be detected in the mine. 

In some febrile diseases, more esjiecially in imeumonia and in ciises of 
suppuration, such as cmp}^ema and cerebrospinal meningitis, albnmoses 
arc present in the urine in coinjiaratiyc abundance, but larcly alone, 
serum albumin and globulin being also jiresent. The albumoses are 
formed in the exudation produced at the seat of the disease ; for instance, 
ill the solidified lung of piieunioma, in- in the purulent exudation of em- 
pyema, they arc absorbed ly the blood and ;ire carried to the kidney, 
where they are excreted. 

(c) Albuminuria of renal disease. — In Ilright’s ilisease the albuminuria 
is due to the damage and the shedding of the renal epithelium in the 
glomeruli and tubules. Some authors regard the change in the kidney 
structures as primary and hroiiglil about either by vascular changc.s, as* 
in Blight’s disease due to cold, or by toxic agencies, as in the Bright’s 
disease due to alcohol, and in the se<juel of acute specific maladies such as 
scarlet fever and pheumonia. (Jtheiv, look upon many forms of Bright’s 
disease as being due to a disease of the blood, and hold that the kidneys 
are affected secondarily to this blood change. However this may be, tlie 
immediate cause of the albuminuria is the anatomical change in the renal ' 
epithelium. 

Even in renal cirrhosis, where the albuminuria has been attributed t^ 
the^high blood-pressure, it is more probably div^, perhaps, to the accomjiany- 
ing epithelial lesions ; for although the main lesion is in the interstitial 
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tissue, yet in this disease thci’e are always considerable tubular and 
glomerular changes. 

In renal disease the actual amount of proteid matter found in tlu* 
urine varies within very wifle limits, being least in reiic^ cirrhosH 
where there is sometimes but a tiacc, and rarely more than a few 
grammes in the twenty - four hours. On the other hand, in some 
forms of chronic Bright’s disease, and in certain forms of lardaceous disease 
of the kidney, the amount mav reach forty grammes a Tlay. In ajpute 
Bright’s disease, although the percentage of proteid matter in tho urine 
is high, the amount lost is not very great, owing to the small amount of 
urine secrete^?. [ii^lhe small Avhite contracted kidney the amount of 
albumin lost is oft(!ri considerable, amounting not infrequently to as much 
as twenty grammes daily. •’In diseases of the pelvis of the kidney, as in 
calculous, septic, or tubeiculous pyelitis, the allAunin in the urine, from 
the mere presence of pus or blood in the urine, is often consideralile , 
and it is often of great moment to determine whether the albuminuria be 
due merely to the [irodjucts of the pyelitis, or whether there is coexisting 
renal disease. In the latter case the amount of albumin in the urine may 
still be considerable after the pus or Idood has been removed, either )>y 
subsidence or by the centrifuge. Again, if the alVjuinin ])e of renal 
origin the urine will j)robably contain renal casts. In all such cases, 
howev^er, the pus, blood, and othei- impurities should lie removed from 
the urine before the latter is tested for albumin. 

In renal diseases the proteids arc usually present as a mixtiu e of seiinn 
albumin and scrum globulin. Sometimes albumoscs are present, and 
occasionally, in renal cirrhosis, in large quantities, and serum albumin 
and scrum globulin are present in traces only , so that if the urine is 
tested in the ordinary way by boiling, the jiresence of a large amount of 
proteid matter may be overlooked. 

These cases of albumosuria in renal disease are rare, and their nature 
and cause are obscure, since the presence of considerable quantities of 
albumose in the urine is usually the result of absorption of the albumose 
from some inflammatory exudation into the blood ; but in renal cirrhosi-, 
the albumosuria occurs without the presence of any inflammatory complica- 
tion. It is possible that the albumose may be derived from the intestine. 

x'Vlbumosuria occurs most frequently in cases of pneumonia and 
empyema ; or, indeed, Avheiiever there is a large collection of pus in any 
part of the body. The mechanism of the albumosuria in these cases 
is simple, inasmuch as albinuosos are abundant in the inflammatory 
exudation, whether it be piis or the fibrinous exudation of the pneumonic 
lupg. Some of the albumose present in the exudation is absorbed into 
the general blood stream, and is thence excreted by the kidney just as it 
is after thj experimental injection of albumoses intravenously. 

Pvotekl — The ordinary tests in use for the recognition of proteids 

VI the urine are (a) the heat test; (13) the cold nitric acid test (Heller’s 
tost) ; (y) the picric acid# test ; (6) the copper sulphjUc and caustic 
potiish test ; (c) the siilicyl-sul phonic acid tost. 
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(a) The heat test is perhaps the one most commonly ii^ed, inasmuch as it 
IS simple, open to few fallacies, and fairly delicate. In performing this test 
the reaction of the urine must be previously ascert'uiied ; and, if neces- 
sary, it slyuld bo rendered faintly acid with acetic acid before boiling. 
Some authors prefer to add the acid after boiling ; but it is probable that 
ill this way small quantities of proteid matter may be o\ erlooked. If the 
urine is not acid at the time of boiling, the proteid matter is liable to be cim- 
verl^ed on heathig into alkali albumin, which is not coagulated by heat, 
and tl^s the presence of small quantities of proteid matter may be over- 
looked. It is no less necessaiy to avoid o\er-acidity of the urine, for in 
such urine, particularly if rendered acid with a strqng mineral ac id, the 
proteid qpagulated may subsecpicntly be redissolved. 'fhe j)rinei])al 
fallacy in the heat test, however, is the prec?pitation of jdiosphates on 
warming faintly acid or ^lcutral urines. This cloudiness is usually dis- 
tinguished from the precipitated albumin by the pai ticulate foiin of the 
latter: further, the phosphatie cloud disappears instantly on .icidilication : 
the proteid precipitate, on the other hand, does not. 

(fi) The cold nitric acid test. — This is an excellent test, if properly 
performed ; but it is not (|uite so delicate as the heat test. The nitric 
acid must be pure, and, after being placed at the bottom of the test-tube, 
the urine to be tested should be floated on its surface with a ])ipctte. 
If proteid matter is present in abundance, a ling is fornu‘d at «>nce. If 
the amount is small, the ring only ap]KMrs after standing. Ihe fallacies 
of this test are as follows : — Proteid matter, if present, may be missed if 
the urine ai^id the nitric acid are mixed up ; hence nitric acid causing any 
etfcrvcsceiicc of the urine, owing to the presence of nitrous acid, is not 
suitable for this reaction. Ihotcid matter, even if not present, may be 
suspected if a crystalline depo.sit of nitrates of urea be formed at tin* junc- 
tion of the urine and the acid ; tliLs deposit is more apt to occur in concen- 
trated urines, and the mistake is easily avoided by noting that the ring is 
crystalline in appearance. (Iccasionally mi.stakes arise ficmi the foiniatitm 
of a dense highly-coloured ring at the junction c>f the iii'inc and the acid. 
This ring (sec rigments of uriinO is due to the formation of ])igment 
from a chromogen present in the urine : it is coloured and not particulate 
the proteid ring, on the other hantl, is white and pai’ticulate. 

By the nitric acid the prc.scnce of allmmoses can be detected, bodies 
which are not brought into evidence by heat. Albunioses, and especially 
hetero-albumoses, which are the kind commonly present in the urine, form 
a precipitate on the addition of nitric acid. In testing for albumoscs it is 
often better to add Ihc nitric acid drop by drop to the suspected urine 
rather than to float the urine on the nitric acid. The characteristic 
reaction of albumo.se, however, is that the prccipitjite, formed by nitric 
acid, dissofves on heiiting, to rea])pear on cooling. The reaction is so 
characteristic that it may even be possible, although not ad\ iwible, to 
carry out the test in the presence of other proteid matter ; as under these, 
^circumstances, rf the quantity of albumose i^resent be considerable, the 
coagulum produced by the nitric acid will diminish in amount on heating, 
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to increase again on cooling. It is better, however, to remove the scrum 
albumin and scrum globulin, either roughly by heating, or by precipita- 
tion with some neutral salt, before testing the filtiate for albumoses with 
nitric acid. ^ 

Many resinous bodies after their administration are excreted in the 
urine, and these substances, on the addition of an acid, yield a precipitate 
that may be mistaken for albumin. This is especially true of copaiba 
and of oil of turpentine. The precipitate can bo distinguished from 
proteid by its solubility in alcohol ; but the addition of alcohol tg nitric 
acid may cause an explosion. 

(y) Ficric add. — A cold saturated solution of picric acid is a useful test 
for proteids, and it Kas the advantage that it can also be used j\n testing 
for sugar. The addition «f picric acid to a urine containing proteids is 
followed by the formation of a cloudiness or a cdpious precipitate, accord- 
ing to the amount of proteid matter present. From a clinical point ot 
view the only serious objection to the picric test is that, in the first place, 
mucin is precipitable as well as ordinary proteids ; and, secondly, that, 
as a proteid test, it errs on the side of delicacy : (quantities of proteid arc 
discovered by it which, at any rate, are of no serious clinical importance. 

Picric acid is the agent that is more especially used in the investiga- 
tion of cases of so-called physiological or functional albuminuria. 

(8) Coj^tpcnnilphaie and potash. — Copper sulphate and potash are reagents 
sometimes used in testing the urine, and the value of these lies in the 
fact that, whereas this test yields a rose colour with albumoses, it gives a 
violet colour with ordinary proteids ; in fact, for the detection of small 
quantities of albumoses this test is, on the whole, preferable to the nitric 
acid test. 

(c) SaUcpl-sulplKmic acid. — This reagent is intermediate in delicacy be- 
tween Iloller.’s tost and the heat and acetic acid test. A cold saturated 
solution of salicyl-sulphonic acid in Avater is used, and is added to the 
suspected urine in the quantity of one to three drojis ; however, an excess 
of the reagent does not interfere Avith the test. The fluid is then Avell 
shaken. 

An immediate precipitate betokens the presence of an appreciable 
amount of proteid. If the precipitate does not fall in from one to tAvo 
minutes the quantity of albumin is minimal ; and if an interA’al be alloAved 
‘ to elapse, the test is really more delicate than the heat and acetic acid 
test. Noniial urines give no precipitate Avith this reagent. This test is 
also of use for recognising albumoses and peptones, inasmuch as Avith 
these substances precipitates are obtained Avhich dissolve on heating and 
reappear again on cooling. 

* ^licyl-sulphonic acid does not give any precipitate Avith bile salts, Avith 
urates, with alkaloids, nor Avith urine containing copaiba resin. With a 
large amount of mucin, hoAvever, a small amount of precipitate is obtained. 
^This test is one not as yet in general use, but it is Avell Avorth the- atten- 
tion of clinicians. ^ , 

Sometimes it is necessary not only to detect the Aarious proteids 
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present in the urine, but also to detemiinc the relative quantities present. 
For this purpose the proteids must be precipitated with neutral salts ; bv 
saturating the urine with ammonium sulphate all protoid matter except 
true peptojies are precipitated. On the other hand, magnesium sulphate 
is used to precipitate serum globiilin alone, as it does not cause any 
precipitation of serum alVmmin or of albumoses. When the salts are 
used to precipitate proteids from the urine it is of co\irse noccssjiry to 
wash the precipitated proteid on the filter-ixaper with the saturated solu- 
tion o4 the salt used. Thus, a precipitate of albumose obtained with 
ammonium sulphate must be washed with a saturated solution of 
ammonium sulphate. At the present time the prei^^ipitation of ])rotoid 
matter in»the uiine by these solutions of neutral salts is used more for 
the purpose of research than of clinical routine.* 

Quantitative eshmation of iwoteuL — For rough estimations tlie amount of 
precipitate deposited at the bottom of the test-tube in twenty-four hourM 
after heating and acidification with acetic acid is usually suflieit^nt. This 
rough method, however, is liable to considerable error, owing to various 
conditions of the urine, such as its acidity for example, infiueneing tlie 
retractility of the coagulum. 

If this method is employed, the amount of proteid is usually expressed 
in a fraction of the volume of the urine. A more accurate method is that 
of E.sbach, where the urine is precipitated by a solution containing picric 
acid, and the amount of proteid is determined by the bulk of the deposit 
precipitated in a specially graduated tube. Ksbach’s methcKi, although 
more accurate than the previous one, isopen to a similar fallacy ; and the 
only really accurate method is to precipitate the ])roteid and, after washing 
and drying the precipitate, to weigh it. The most convenient m(*-tliod of 
doing this, if the urine contain a considci able amount of proteid, is to add 
o c.c. of the urine to some 50 c.c. of boiling absolute alcohol. The 
mixture is allowed to remain in a hot-air oven at 80 ' C. for some hours, 
the precipitate is collected on a weighed filter-paper, witshed with alcohol, 
ether, and water to remove the salts and fats, dried in the hot oven at 
120'' C. and weighed; if further control is desired, the total nitrogen in 
the precipitate can be determined by Kjcldhars methcKl. 

Pyuria. — Pus may be present in the urine as the result of diseases 
of the urinary tract ; as in suppurative nephritis, pyelitis, cystitis, or 
urethritis, or from rupture into the urinary tract of an abscess outside it, 
as in perinephritic or prostatic abscesses ; or, finally, the urine may con- 
tain pus by simple contamination with a pus-secreting surface, as in cases 
of vaginitis. In all cases of pyuria it is important first to see the urine 
passed, and, secondly, to have it passed in at least two portions. In thj^ 
way it is ppssible to separate the cases where the pyuria is of renal origin 
from cases of pyuria of urethral origin. Further, it is very iranortant to 
separate the pus from the urine either by subsidence or, preferably, with 
the ^entrifuge before testing the supernatant clear urine for albumin.# 
Jn this way it il possible to determine with 'certainty the presence or 
absence of organic renal disease in relation to the disease causing the 
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pyuria. In cases of calculous pyelitis it is not uncommon for serious renal 
disease to be present in addition to the pyelitis. Abscess of the kidney, 
with or without perinephritic abscess, and pyelitis, leading to pyonephrosis, 
may be and frequently are present without the urine containing any pus. 

In fact, the absence of pus from the urine is a matter of comparatively 
small importance in the diagnosis of pyonephrosis in the presence of a 
renal tumour. Pus present alone in the urine, unless the amount of it be 
very large, does not cause more than a trace of albumfn. Hence, the 
appearance of a considerable amount of albumin in the urine containing 
pus is always suggestive of the coexistence of renal disease. The presence 
of casts containing .renal elements will also assist us in forming this 
diagnosis. Urine containing pus may be acid or alkaline; ther former is 
more characteristic of the* pyuria of renal origjn, the latter of that of 
vesical origin. 

If, however, cystitis be slight in amount the urine may remain acid, 
as in some cases of pyelitis ; on the other hand, in pyelitis complicated , 
with cystitis the urine may be alkaline. Hence, in the differential 
diagnosis, too much stress must not be laid on the reaction of the urine. 
In acid urine the pus corpuscles arc discrete and subside ; in alkaline urine 
the pus is ropy and stringy. Pus is best recognised by microscopical 
examination, but the suspected urine, if acid, may be tested by the addi- 
tion of liquor potassao, which causes any purulent deposit to become ropy. 
Ozonic ether causes an effervescence in urine containing pus. 

Glycosuria. — The normal urine contains several reducing substances, 
and there has long been a difference of opinion whether tlv^sc reducing 
substances are oidy urates or kreatinin, or whether traces of sugar arc also 
present. Now, however, it is admitted that the normal urine contains 
carbohydrate material, at any rate in the form of glycuronic acid ; and 
that the whole of its reducing power, therefore, is not to be attributed to 
the presence of urates and kreatinin. It is possible, but not certain, that 
a very small amount of dextrose is also present ; but even if this be so, 
which is doubtful, the quantity is so small as only to bo detected after 
concentration of large volumes of urine ; hence, if present, it is of no 
clinical importiiuce. 

Glycosuria is not infrequently seen without the other accompaniments 
of diabetes. Thus it occurs iu certain circumstiinccs in the apparently 
healthy ; and to this the name of functional gbfcn^niia has been applied, 
analogous to that of the so-called functional albuminuria described above. 
Traces of sugar appear in the urine in certain persons after severe 
exercise ; in others, and a much larger group, after meals, and more 
P|\rticularly, perhaps, after mo<als rich in ciirbohyd rates. The ingestion of 
large quantities of milk is not infrequently followed by the presence of 
reducing ;H\ibstances in the urine, probably lactose. In the cases where 
glycosuria is observed after meals, a state which has been called “dietetic 
•glycosuria,” the patients not uncommonly have gouty manifestations.also. 
They are often obese, and Ifenco the name “ lipogenic glycosuria” has been*, 
used in these cases. It is very probable, however, that no hard and fast 



GENERAL PATHOLOjGY OF TSE RENAL FUNCTIONS 


309 


line can be drawn between diabetes on the one hand and these cases 
of more or less temporary glycosuria on the other. 

Glycosuria, slight in amount, is frequently seen in certiiin grave 
diseases ; ,and more especially in diseases leading to iiicreiised intracninial 
pressure, such as meningitis, cerebral htemorrhage, and cerebral tumour. 
This is more especially the case in infra-ten toiial disease, and in disease 
about the medulla o])longata. It is not limited to these eases, however, 
and. may be pVesent in cases of cerebral Invmorrhago in tlie ordinary 
situat^ns ; namely, in the external capsule and in vo!\tricular lueinor- 
rhage. Glycosuria also occurs after injuries to the head and in epilepsy. 

It is rather remarkable that sugar does not appojv in the urine in cases 
of hepatio cirrhosis and in acute yellow atrophy ; more particularly so if we 
rcgaid the liver as a “ si^ar-s topping " organ. * On the other hand, if the 
liver be a sugar - forming organ, this result would not l>e surprising 
after the extensive destruction of the liver that occurs in these diseases. 

Glycosuria is also said to occur after the administration of various 
•drugs and poisons, more especially of morphia, chloral, opium, chloroform, 
and carbonic oxide. It is probable, howevei*, that the reduciiig substance 
in the urine is not dextrose, ]»ut a comjxaiiid of glycuronic aci(l. This is 
certainly the case after the administration of chloral. Sliglit glycosuria 
is also stated to occur in cases of cardiac and ])ulmonary dis(‘ases, h‘ading 
to venous congestion of the kidney; and it has occasionally luam found 
transitorily in various acute specific diseases. 

The sugars met with in the urim* arc dextrose, lactose, and inosit, 
very rarely* laivulose ; and the last is rarely jiresent alone, as dextrose 
usually accomyianics it. Lie\ulose, lactose, and inosit arc, however, of no 
great clinical importance. It is asseited by some authois that traces of 
dextrose are present in the noimal urine; hut, as I have said already, 
special methods are necessary for its detection ; and it is jinjhalile that 
the slight reducing power of the normal urine is dependent mainly, 
if not entirely, 011 the presence of kreatinin, urates, ami compciiinds of 
glycuronic acid. Benzoyl chloride is an agent that can Ije used for the 
precipiUition of carbohydrate material in the urine, ami it has l)cen 
shown that normal urine contiiins carbohydrate derivatives; but there is 
no evidence of the presence of dextrose in any <puintity. The blood 
normally contains 005 to 0*09 per cent of sugar; and when tlie pro-^ 
portion of sugar present rises to some 0'3 per cent this substance apjiears 
in the urine. The amount of sugar jwissed in the urine in dialictcs 
mellitus varies froq^ an ounce or two to as much as a pound or a pound 
and a half in twenty-four hours ; occasionally even greater ((uantitics 
may be passed for a short time, and as much as one pound a day rnayjie ^ 
passed df^ily for considerable periods. The percentage of sugar in the ^ 
urine rarely, if ever, rises above 10 per cent; and it is uncorrjmon for it 
to reach this high limit, since the excretion of large quantities of sugar 
always causes a great increase in the amount of urine ptisscfl. In 
’ diabetes mellifus the quantity is usually eonsidcrable and sometimes 
enormously increased ; thus, 5 to 10 pints a day are quite ordinary 
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amounts for a case of moderate severity ; and the quantity may be in- 
creased to 15 or 20 pints, but this is exceptional. When the quantity is 
increased to some 5 to 10 pints the urine is of a pale greenish yellow 
colour. Sometimes the quantity is but slightly increased, aiuj) here the 
urine reUiins its normal coloi^r ; but the quantity of sugar present in 
these cases is necessarily not very large since, even if the percentage of 
sugar be high, the amount of urine is not sufficient to lead to a great loss 
of sugar. Glycosuria without polyuria is perhaps more often seen in 
the less severe cases of diabetes in the aged, and in the cases «Df so- 
called gouty glycosuria. These cases are liable to be overlooked, as the 
patient very frequently docs not suffer from thirst. The specific gravity 
of urine containing sugar is usually high. A specific gravity of 1025 or 
above in a pale-looking dilute urine suggests the^ presence of sugar ; and 
a specific gravity above 1035 in such a urine is almost always due to 
sugar. The specific gravity does not vary, however, directly and pro- 
portionately with the amount of sugar present. Sugar may be present 
in the urine when the specific gravity is as low as 1010. It is possible, 
however, that some of the cases described as cases of glycosuria with ^ 
low specific gravity have really been cases in which glycuronic acid was 
mistaken for dextrose. 

In diabetes, other abnormal constituents of the urine, such as diacetic 
acid, acetone and oxybutyric acid, are usually present with the sugar. 
Diacetic acid is the one most frequently present. These bodies, especi- 
ally diacetic acid and acetone, arc present in the urine in cases of 
diabetes even when no symptoms of acetonaimia arc present. » In diabetic 
coma, however, they are usually much increased in amount, and recent 
observations have shown that in a large number of cases of diabetic 
coma /J-oxybutyric acid is present in the urine in comparatively large 
quantity. 

The amount of sugar in the urine in diabetes is not onl}^ variable but 
not uncommonly fluctuates greatly in the daily excretion, (piitc apart 
from any influence of treatment. Thus, in febrile complications occur- 
ring in the diabetic the amount of sugar may diminish or even disappear 
entirely. Further, in diabetes, it is not uncommon for sugar to dis- 
appear suddeidy and completely from the urine. In many of these cases 
coma is imminent, but this is not invariable ; the urine may remain free 
from sugar for a few days, and then contain it again in its former 
abundance. 

The cause of these fluctuations, and still mpre of the sudden 
and spontaneous disappearance of sugar, is ver}’’ obscure. In diabetic 
c(^a the sugar almost always undergoes a diminution, and not 
uncommoidy disappears ; hence the gravity of a sudden ^nd great 
diminution in the amount of sugar passed. In diabetic coma, with 
the diminution or the disappearance of the sugar, the quantity 
of urine also undergoes great diminution. In many cases of dial^tes 
iilbumin appears in the urflie towaixls the end j and, if the amount of ^ 
albumin be large, the Fehling reiiction does not take place satisfactorily 
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unless the albumin be previously removed ; therefore, in testing highly 
albuminous urines for sugar the albumin should always be reinovcil before 
the sugar test is applied. The presence of albumin, however, does not 
prevent tljp success of the sugar test unless the amount of it be large. The 
well-kno^vn odour of diabetic urine is dependent on the presence of 
diacetic acid and acetone, more fretpiently on the former than on the 
latter. When in diabetic coma the sugar disappears or undergoes 
diminution, th5 diacetic acid and acetone are increased in amount ; and 
although these lx)dies are almost always excreted abundantly in diabetic 
coma, their presence in the urine is not restricted to this condition, 

Sugar — In testing the urine for sugar njany precautions are 

necessary. Fehling’s solution must be freshly j)repare(l, or care taken 
that it hiis not undergone decomposition. Thft urine should be added in 
a small quantity to an excess of boiling Folding’s solution. If a consider- 
able quantity of sugar bo present, a few dro})s of urine are sutlicient to 
yield the characteristic reaction. If oidy .i small quantity be present, a 
■ larger quantity of urine, amounting to a lialf or at the most an equal 
volume to that of the Fchling’s solution, must be used. Fveess of urine 
and prolonged boiling are both to be avoided, espc^cially if the urine is a 
concentrated one ; as, under these circumstances, the reduction of the 
copper by urates or kreatinin may be attributed to sugar. If copper 
sulphate and potash are used instead of Fehling’s solution it is neces- 
sary not to have an excess of copper present; since^ if the amount of 
sugar lie small, some black oxide of copper may be formed and may 
obscure the. formation of the red oxide. 

When the reaction is doubtful the reduction occurs only after ]>ro- 
longed boiling ; or a yellowish green disc«>loration is obtidned insteacl of 
a brick-red precipitate. Under these circumstances it is nc)t safe t*) rc*gard 
sugar as present without the a])plication of senne coi'roborative t(*.st. Of 
these, one of the simplest is the fermentation test, and this has the further 
advantage of distinguishing glycuronic acid from sugar. As a test for 
the presence of sugar, fermentation is excellent ; but it is not so valuable 
for its quantitative estimation. 

To perform the fermentation test a small quantity of mcicury is 
placed in a test-tube filled up with urine, to which a fragment of yeast 
has been added. The test-tube is then inverted in a small vessel con- 
taining mercury and kept for some houi*s at the temperature cjf the- ]>ody, 
preferably in an incubator. The test is said to V^e sufficiently delicate to 
reveal the presence of 0 1 per cent of sugar. 

The phengl-hifdrazin te^t . — This test is of value, both from its delicacy, 
and that by its use sugar may be recognised in its different varieties. ^It 
depends lyion the fact that phenyl-hydrazin with glucose foi ms crystalline 
needles, which are but slightly sfduble in water. Hydrocli locate of 
phenyl-hydrazin and acetate of soda are mixed together in the proportion 
of tjvo parts of the former to three of the latter, and to the mixture somp 
* 10 C.C. of urine^are added. The fluid is then swarmed by placing the test- 
tube in a water-bath foi* half an hour. On cooling, should sugar f>c 
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present, a distinct crystalline deposit is formed, which under the micro- 
scope is seen to consist of needles. If the urine contain a large quantity 
of albumin it is better to remove it before applying the test. 

The picric acid test . — A few drops of saturated solution of picric acid 
are added to the urine, to this is added caustic potash, and the mixture 
warmed. The presence of sugar determines a deep red colour. This test 
has the advantage that it can be performed in the presence of albumin ; 
but it has the great disadvantage that a somewhat similar* colour, tho;ugh 
not of the same depth, is yielded by kreatinin : by itself, therefoije, the 
test is not conclusive of the presence of sugar. 

Gli/curonic acid . — This acid is frequently present in the urine in 
appreciable quantities, and probably traces of it are normally present. 
It is especially abundant i^ the urine after the administration of certain 
drugs, more esjDecially chloral and camjDhor. Sis mentioned above, in 
cases of indicanuria the quantity of glycuronic acid is considerably 
increased, since the indol and skatol formed in the alimentary canal 
appear in the urine in part as compounds of glycuronic acid. This acid 
is of carbohydrate origin, and, as it reduces Fehling’s solution, it is liable 
to be mistaken for sugar. It is said that some of the cases where sugar is 
sujjposed to be present in urine of low specific gravity arc really instances 
of excessive excretion of glycuronic acid. This body, although reducing 
Fehling’s solution, does not yield carbonic acid on fermentation. Glycu- 
ronic acid itself is dextro-rotatory, its comjiounds are loevo-rotatory, and 
it forms with phenyl of hydrazin a compound which melts at 115°; 
whereas the corresponding compound formed with dextrose melts at 
205°. 

Acetone . — Acetone is found in the urine in many conditions, as in 
diabetes mcllitus, febrile diseases, and the cachexia of malignant disease. 
It is stilted to occur in starvation, and also after anaesthesia ; but, accord- 
ing to Abram, neither the quantity of iina^sthctic used nor the duration 
of the anaesthesia has any Avell - marked effect on the amount of the 
acetonuria ; it is stated that acetonuria occurs in at least two-thirds of 
the Ciises of anaesthesia. Acetone is also stilted to occur in traces in the 
urine in health, and more especially in children. In diabetes mellitus 
acetonuria alone is certainly not indicative of the presence or imminence of 
diabetic coma. Acetone is the cause of the peculiar etherial odour often 
•noticed in cases of diabetes, both in the urine and the breath. 

Ill diabetes acetonuria is frequently accompanied by the presence of 
diacetic acid ; and some of the so-called tests for acetone depend really on 
the presence of diacetic acid. If the amount of acetone in the urine is 
small, it can only bo recognised by distillation ; if large, one or more of the 
foRowing tests may be used : — The suspected urine is added to a solution 
of iodide of potassium in liquor potassaB, and the liquid boiled ; if acetone 
bo present,* cry stals of iodoform are formed. A convenient strength of the 
solution is 20 grains of iodide of potassium to a drachm of liquor 
potass®. , 

Another test for acetone is that of Legal. To the suspected urine a 
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concentrated freshly-prepared solution of sodium nitro-prusside and some 
‘caustic soda are added. A red colour is formed, which disappears, and 
on the addition of acetic acid is replaced by a purple. Diacetic acid is 
recognised by the red colour which it yields Avith ferric chloride. 

^-Oxy^jutyric acid occurs in the urine in diabetes, and more especially 
in diabetic coma. It is, hoAvcver, seen in febrile sUitcs also. There is 
no convenient test for this substance, but it may be recognised by 
fermenting the* urine Avith yeast, filtering, concentrating, and distilling 
the filtrate Avith concentriited sulphuric acid. a-Crotonic acid separates 
from the distillate on cooling, and may be recognised by the fact that 
the crystals melt at 72^. 


B. Tiik Kidneys 

Physiological considerations. — The kidneys share with the skin, 
the lungs, and the intestines the duties of eliminating from the body 
•substances, cither produced in the course of metiibolism or introduced 
from the outside, Avhich are cither no longer useful or positively in- 
jiirious. 

In health the excretion of the urinary pigments may bo instanced as 
illustrating the former, and the various nitrogenous extractives and salts 
as illustrating the latter. In disease, the removal of sugar in diabetes 
illustrates the excretion of a substance longei' useful ; and the toxins 
excreted in the urine in microbic diseases afford an illustration of sub- 
stances iujiynous to the economy. In the coTirse of this process in health 
a considerable quantity of water is eliminated by the kidney ; approxi- 
mately 50 per cent of the (piantity ingested. The great bulk of substfinces 
excreted in the urine are formed in other parts of the body, and the 
kidneys are only concerned in their removal from the blood -stream. 
Some constituents of the urine are, hoAvcver, undoubtedly formed in the 
kidney. 

The functions of the kidney mjiy be classified someAvhat as follows : — 
(i.) The excretion of Avatei\ 

(ii.) The excretion of salts, pigments, extractives. 

(iii.) The synthesis of some constituents of the urine. 

(iv.) The metabolic activity. 

1. The excretion of water. — The excretion of water by the kidney 
is intimately related to the state of the circulation in the kidney, and 
as yet there is no definite experimental evidence of any kind of influ- 
ence of the nervous system on the Avater excretion, except the indirect 
one exerted through the vaso-motor system. ^ 

Broad^ speaking, the elimination of water depends on the rate of 
the flow ot the blood through the glomerular tufts, and most substances 
normally present in the urine, when introduced into the circulation, 
brin^ about a dilatation of the renal blood-vessels. Some substancet^ 
^however, such ^s digitalis, cause an increased ilow of urine, notwithstand- 
ing that they produce constriction of the renal vessels. This, however, 
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is dependent on the fact that, along with the renal constriction, there is 
general vascular constriction ; and the heightened blood-pressure so pro- 
duced causes an increased flow of blood through the kidney. In pathology 
it is important to bear in mind that the rate of the flow of blopd through 
the kidney is of more importance in determining the actual amount of 
water excreted than the actual blood-pressure. Although there is no 
definite proof of the existence of renal nerves apart from vaso motor 
nerves, yet it is possible, if not probable, that such exisf. Many opera- 
tive procedures, such as the placing of a canula in the ureter^ bring 
about complete arrest of the urinary secretion. It is difficult to suppose 
that this is duo to ^ vascular effect, as on cometric observations do not 
show that such operations produce any direct and sudden effeots on the 
volume of the kidney. ‘ 

Some observers have thought that the kidney reabsorbs water ; in 
other words, that the urine, as secreted by the glomeruli, is more dilute 
than that passed out from the renal pelvis ; and the facts of comparative ■ 
anatomy as regards the structure of the kidney in different animals are 
appealed to in support of this opinion. 

The amount of water excreted apparently depends also on the 
amount of kidney substance. This conclusion is based upon the con- 
sideration of the following facts : — If a portion of one kidney be excised, 
the operation is followed ])y an increase in the amount of urinary water. 
This increase is not seen after simple incision and suture of the kidney ; 
to produce it a portion must be removed, although the effect is seen 
when the portion removed is small, weighing perhaps but a few grammes. 

If, after the removal of a portion of one kidney, the second kidney be 
also removed entire, leaving the animal with less, therefore, than one 
kidney, the increase in urinary water is very considerable, amounting 
frequently to twice the normal quantity. No other profound effect is 
seen, provided the amount of kidney left approximates to one- third of the 
previous total normal kidney weight. This increase in urinary water, as 
far as my observations go, is a permanent one ; at any rate it persists for 
periods of four to six months. The removal of a wedge from each 
kidney produces a very great increase in urinary water, often greater 
than that seen in the previous series of experiments. In some cases the 
flow has been quadrupled. This condition is also very persistent, but is 
'not followed by any marasmus or marked deterioration in the health of 
the animal ; the only striking phenomenon being the abundant dilute 
urine, approximating in character to that seen in the human subject in 
cases of renal cirrhosis and diabetes insipidus. No cirrhosis or inter- 
stitial inflammation of any kind is induced in the organ as the result 
of* these excisions ; therefore the increase in the urinary wat^r is in no 
way dependent upon any secondary pathological process started in the 
kidney by the operation. Apparently no such increase ensues on removal 
^f one entire kidney. Division of the renal plexus is not followetj, so 
far as my observations go, by any permanent increase in tRe urinary flow , 
and division of the renal plexus has no influence in modifying the results 
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produced by the excision of portions of the kidney. It is immaterial 
in such experiments whether the renal plexus be divided or not 

I am not prepared to offer any explanation of the increased urinary 
♦low but it is possible that the partial ablation of a kidney produces 
secondary effects on the blood-pressure, and that this is raised. It is 
also possible that there is a greatly increased rate of flow through the 
framnent of kidney left, and that in this way the elimination of water is 
increased. It Is also possible, but not probable, that the increased flow 
depends on a diminished reabsorption of water; but the fact that t e 
greatest and most marked eflects are seen after partial bilateral neph- 
rectomy is in favour of the dependence of the phenomenon on some 
secondary* effects produced on the vaso-motor system. 

The kidney is enormously vascular, and ife one of the most useful 
organs in the body for tlie investigation and demonstration of vaso-motor 

The kidney in animals (dog) receives its vaso-motor nerves from the 
•sixth dorsal nerve to the third lumbar inclusive; that is to say, from a 
consecutive series of eleven nerve-roots, inasmuch as the dog has thirteen 
pairs of dorsal nerves. It is, however, only the lower of these nerve 
roots that contain an abundant supply of vaso-motor nerves. Although 
the great bulk of nerves distributed by these roots arc va.so-constrictor 
nerves, yet there is definite experimental evidence that the lower dorsal 
and upper lumbar roots contain some va.so-dilator fibres. Inirther, the 
kidney receives from the posterior roots a number of afferent nerves, 
the excitation of which, by producing constriction of large vascular 
areas, causes a very great increase of the general blood-pressnre. is 
remarkable that nerves, the excitation of which causes a fall of blood- 
pressure by bringing about general dilabition, for example, the depressor 
nerve, the central end of the lower intercostal, etc., do not produce any 
marked direct fluctuations in the volume of the kidney. 

il. The excretion of salts, pigments, etc.— Although these are 
grouped together, they arc excreted by different portions of the kidney ; 
thus the .salts-and certainly the abnormal pigments-arc excreted by 
the glomeruli: the urea, on the other hand, is removed l.y the tubules. 
The urea is definitely known not to be formed in the kidney, but simply 
to be removed. The blood normally contains (approximately) 0 Olo per 
cent, and thus the selective activity of the renal epithelium may be 
gauged, inasmuch as the urine contains approximately ^ per urea. 

Although the renal epithelium has such marked selective aftimty for 
eliminating urea, the kidney is able to remove a number of substances 
introduced into the general blood-stream, especially when such substances 
are abnormal constituents ; but, on the other hand, it wi a so e imina e 
normal constituents of the blood-stream not usually p-esent in^the urine 
in cases of a marked increase in such substances. Ihus the abnormal 
presence of albumoses in the blood is followed by their prompt oxcretioiv 
. *y the kidney. * The same applies to the presence of bil^pigments in the 
blood. A normal constituent of the blood, like sugar, which is probably 
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not normally present in the urine, appears readily in this fluid when 
the percentage in the blood increases from the normal 0’09 per cent to 
0*3 per cent. Nothing demonstrates the selective activity of the renal 
epithelium better than the fact that, although there is in the Ijlood some 
four or five times as much sugar as there is urea, the urine contains either 
no sugar or traces at most ; whereas, as mentioned above, the percentage 
of urea is at least one hundred times greater than in the blood. Although 
most of the constituents of the urine are derived either frbm the prochicts 
of the metabolism of the tissues, or from the ingestion and absorption of 
various food constituents, some of the urinary constituents reach the urine 
by a roundabout course ; thus the aromatic sulphates of the urine are 
derived principally from the decomposition of proteid matter dn the in- 
testine, and it is certainly remarkable that these substiinces should be 
absorbed from the intestine and subsequently excreted by the kidney. 
Hence the eliminating functions of the kidney are not only related to 
those of the skin, but are in connection with the intestine also ; so that it < 
is quite conceivable that, if the eliminating functions of the kidney should 
be seriously impaired, an accumulation of more or less toxic materials 
might occur in the intestines ; and this independently of the fact that 
when the urinary flow ceases, urea, and probably other bodies, are ex- 
creted by the mucous membrane of the stomach and the bile. 

Most substances readily excreted by the kidney produce at the same 
time a copious flow of urinary water, and oncomctric observations show 
that such substances produce vascular dilatation of the kidney. 

ill. The synthesis of some of the constituents of the v.rine. — The 
urine contains traces of hippuric acid. In many animals the quantity is 
considerable. In man the quantity is greatly increased as the result of the 
ingestion of substances containing benzoic acid or its compounds. It is 
definitely known that when benzoic acid is ingested, it is excreted as 
hippuric acid, and that the conversion of benzoic into hippuric acid occurs 
in the kidney. This fact is important, as showing that the kidney is 
capable of synthesising complex organic substances \ and what is true of 
hippuric acid may bo true for other urinary constituents. 

It has recently been asserted (Luff) that uric acid is formed in the 
kidney and not, as is more commonly believed, in the liver or spleen. 
This conclusion is largely based on the difficulty of determining the pre- 
sence of uric acid in the blood, even in the cases of animals, such as birds, 
whose urine contains large quantities of uric acid. The blood of such 
creatures has long been known to contfiin urea (Garr^d), and it has been 
supposed that the kidney is concerned in the conversion of urea into uric 
a^id. The removal of the liver in such animfils, however, is followed by 
a very great diminution in the uric acid excreted, and most pljysiologists 
consider that this fact points to the conclusion that the liver is the organ 
in which the uric acid is formed. Further, the removal of the kidneys in 
J)irds, or their destruction by repeated injections of bichromate of pqtash 
(Ebstein), is folhifwed by the deposition of uric acid in various tissues ancU . 
organs of the body. 
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Iv. Metabolic activity. — Recent physiological observations have 
shown that the suprarenal, thyroid, and pancreas are glands possess- 
ing internal secretions ; and a series of observations have been made 
by myself^ to see whether the kidneys possess any such functions. The 
object of these experiments was, by diminishing the amount of kidney 
substance, to observe whether the resulting phenomena were due to a 
deficiency in the excretory function of the kidney. The general result of 
thcfje observations was as follows : — The removal of a portion of one 
kidney is not followed by any permanent after-effects, except in the case 
of the flow of urinary water. The removal of a portion of both kidneys 
produces the same excessive flow to a greater amount. The rcmo> al of a 
portion of one kidney and the whole of the other, 'again, is followed by 
the same effect, provided the quantity of kidney left amounts to not less 
than one-third of the pl^evious total kidney volume. The removal of a 
portion of one kidney and of the whole of the other is followed by death, 
if the amount left is, approximately, no more than one-fourth of the total 
• normal kidney weight. The period of survival after this last opei’ation is 
very short — rarely more than three weeks, sometimes as short as one week. 
In this last scries of cases, not only is the quantity of urine greatly 
increased, but there is also an increased excretion of inca, absolute or 
relative ; by the former is meant that the actual amounts excreted are 
greater than those previoiisly excreted on a full diet in health. lly the 
term “relative increase” is meant a condition in which the excretion of 
urea remains at the height at which it existed previously on a full diet, 
notwithstanding that no food is taken subsccjuently to the operation. In 
other words, if the animal refuse food, as sometimes is the case, the 
amount of urea excreted C(|uals that previously excreted on a full diet ; 
whereas if the animal cat, the amount of urea excreted is increased. 
This increased excretion of urea is accompanied by great wasting, 
especially of the muscles, and great consc<]ucnt weakness, 'riio marasmus 
is accompanied by a great fall of the body temperature. The blood and 
tissues conUiin a large excess of urea and other nitrogenous extractives 
at a time when the increased excretion of urea is in full swing. When 
the animal is moribund the increased excretion of urea and urine 
diminishes. I think it is clear from these observations that the removal 
of very large quantities of kidney substance — that is, over three-cpiarters 
of the totiil kidney weight — is followed by a disordered metabolism of"^* 
such a character that the production of urea is increased ; and that the 
increased urea and nitrogenous extractives present in the bhjod aiul tissues 
are dependent on this increased production, and are in no way caused by 
any deficiency in the excretory activity of the kidney. 

It is most remarkable to see how these fragments of kidney will ^ 
excrete quantities of urine and urea far . greater than those normally • 
exereted from two intact kidneys. The disordered metabolism prrxluced 
by these extensive partial nephrectomies is in no way due to a disturlj- 
^ance of the neWous system produced by mutilation, sioce the division of 
the renal plexus has no influence in moderating or increasing the severity 
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of the effects, and the phenomena are dependent entirely on the quantity 
of kidney substance removed at the operation, and not on the mutilation 
produced in removing it. Thus a greater quantity of kidney is removed 
by excising a wedge from one kidney, and subsequently removing the 
whole of the second kidney, than by removing a wedge from each kidney ; 
yet the mutilation and severity of the operation are far greater in the 
latter case than in the former. The latter operation is never followed 
by an increased urea excretion ; the former may be if the quantity of 
kidney removed is some three-fourths of the total kidney weight. , These 
observations point to the existence of another function of the kidney 
apart from its excretory function ; since the latter is, at any rate, not 
abrogated by the procedures, whereas the metabolism of the bo(Jy is very 
seriously deranged. Whether this is dependent on the existence of aii 
internal secretion I am not prepared to say, sinc4 such a conclusion is not 
justifiable until the disordered metabolism produced by the operation can 
bo successfully arrested by the injection or administration of a kidney 
extract. As yet such experiments have not been carried out. Finally, 
whether the kidney possess an internal secretion or not, it is clear, I 
think, that the diminution in the amount of the kidney substance avail- 
able produces a widespread disturbance of the general metabolism, in no 
way dependent upon the impairment of its functions as an excr^ory 
organ. 

The (ienkral pathology of renal disease. — The pathology of 
diseases of the kidney may be divided into two series of phenomena : 
first, the pathological results of diseases of these organs ; and, secondly, 
the mode of production of the diseases themselves. 

Diseases involving the kidneys tend to produce one or more of the 
following pathological defects : — 

1. Alterations in the composition of the urine ; 2, cedema ; 3, 

uraemia ; 4, cardio-vascular changes ; 5, marasmus and anaemia ; and 
6, liability to septic inflammations, that is, the so-called secondary 
inflammations. 

1. Alterations In the urine. — The normal flow of urine depends 
upon the activity of the glomerular epithelium, and on the rate of 
the l)lood-flow through the vessels. The urinary flow is diminished 
•tis the result of morbid conditions affecting one or more of the following 
mechanisms : — 

(i.) Circulatmy chiuKjes m the kidney. — (a) The direct action of variems 
substances on the renal vessels . — Substances acting oA the renal blood- 
vessels may bring about a diminution in the quantity of urine, or even 
« actfual suppression, by causing vascular constriction. Frequently this 
• constriction, oven if extreme in amount, is followed l^y (Jilatation, 
depending • ill many cases upon damage to the vessel wall by the con- 
stricting substance, as by turpentine. Many substances which in certain 
doses cause constriction of the renal vessels, in other doses dause dilatation ^ 
and diuresis ; citrate of caffein is a striking example of this contrast. 
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Further, substances like caffein, which produce a double effect — constric- 
'tiou followed by dilatation, if given experimentally in rapidly repeated 
doses cause constriction only, and oven complete suppression. 

This action of substances on the renal vessels is a direct one, as 
shown by fhe fact that division of the renal plexus has little effect on the 
phenomena \ and, further, that the characteristic effects can bo produced 
ill a kidney, excised from the body, through which an artificial circulation 
is maintained. • 

(6^ Indirect or reflex effects on the redial vessels produced through the nervous 
system. — Constriction of the renal blood-vessels produced by reflex excita- 
tion is not so likely'' to lead to diminution or suppression of the urinary 
flow as direct excitation ; since on reflex excitation the local effect is 
liable to be accompanied by a general constriction, and thus the flow 
through the kidney is ndt diminished to the same extent. It must be 
remembered, however, that substances acting directly on the lilood- 
vessels have not, as far as we know, any special action on the renal 
.vessels, and therefore, to a certain extent, the effects produccil in both 
conditions will be similar. 

Although constriction of the kidney is readily brought about by 
reflex excitation of the sensory nerves, it is doubtful whether complete 
suppression, lasting for any length of time, can be produced in this way. 
Stimulation and excitation of the central ends of the lower dorsal nerves 
produce reflex dilatation of the kidney, along with a general con- 
striction. 

(ii.) Epithelial changes. — {a) The changes j^^'oduced as a result of the 
above ciicuUdory changes. — Interference with the renal circulation, whether 
by the production of constriction or dilatittion, is followed very quickly 
by changes in the renal epithelium ; and these are undoubtedly largely 
responsible not only for variations in the amount of the urine, but also 
for alterations in its composition. 

(b) Direct toxic action of various substances on the epithelium. — In many 
microbic diseases, more especially in diphtheria, anuria is not uncommon j 
and often in fatal cases there arc no signs of any very profound lesions 
of the vessels of the kidney. It is probable that in these cases suppres- 
sion is brought about by the action of the morbid poisons on the epi- 
thelial elements of the kidney. This is in striking contrast to the 
suppression seen in acute nephritis and scarlet fever, where the changes 
in the blood-vessels and circulation are very marked. 

(c) The action of the nervous system directly on the kidney cells and on 
the blood-vessels. — This action must, at the present time, be considered 
purely hypothetical ; yet a number of cases of complete suppression 
arise as a result of reflex excitation of some part of the nervous systefn. ** 
This suppression may last for days ; and it is difficult to suppose that it » 
depends entirely on reflex effects on the blood-vessels, since, as inentioned 
above, although it is possible, experimentally, to cause diminution in 

^the*flow of urine by the reflex stimulation of nerves, yet it is difficult to’ 
arrest the flow completely for any length of time. 
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An increased flow of urine is described above in the section on 
“ Urine ” as a characteristic phenomenon in many diseases. In some, as in 
diabetes mellitus, the mechanism is comparatively simple, inasmuch as 
the increased flow probably depends closely on the presence of^the sugar, 
which is a powerful diuretic ; it is not entirely due to this, however, as 
the increased flow may sometimes persist when the sugar is largely 
diminished. The kidneys in diabetes mellitus arc usually considerably 
hypertrophied. In cirrhosis of the kidney the mechanisnr is by no mpans 
so clear. The increased flow here has usually been supposed ivto be 
dependent on the heightened arterial tension increasing the rate of flow 
through the remaining kidney substance. The increased Aoav cannot 
very well bo due siiAply to increased blood-pressure favouring ^ filtration, 
inasmuch as, physiologically, the flow of the amount of urine is not 
dependent upon the absolute blood- pressure Af the renal vessels, but 
upon the rate of flow through the renal vessels. 

The increase seen in renal cirrhosis is somewhat similar to the 
increase seen after the experimental removal of portions of the kidney 
and it may perhaps be dependent rather upon the diminution in the 
available kidney substance than upon the increased blood-pressure. It 
is possible that the increase in the amount of urine may, to a certain 
extent, be an indication of the degree of destruction of the kidney 
substaTicc. It is certainly remarkal)le how great are the quantities of 
dihite urine sometimes passed by kidneys with very advanced and general 
destructive and fibroid changes, a change so widespread and extensive 
that but little kidney structure may remain. In amyloid , disease the 
increased flow is supposed to depend upon the increased permeability of the 
glomerular tuft. In chronic nephritis, in which the amount of interstitial 
change is frequently considerable, the flow is also increased ; and here 
the card io- vascular changes arc often by no means so well marked as in 
cases of so-called granular kidney. It is diflicult to say whether in these 
cases the increased flow is dependent simply on the increased blood- 
pressure, or whether here also it is related to the destruction of the 
kidney substance. 

In chronic nephritis with dropsy the subsidence of the dropsy is 
always associated with an increased flow of urine. 

The other abnormalities of the urine in renal disease are considered in 
-the section “Urine.” 

2. Dropsy is a frequent accompaniment of renal disease, but the 
association is not an invariable one. Some diseases of the kidney never 
cause dropsy, and no disease of the kidney causes it always. Dropsy is 
peculiarly associated with Bright's disease, acute and chronic, but even 
in*this malady its occurrence is not invariable, and acute Bright's disease 
of the greatest severity may occur without the presence of any dropsy. 

In other ^orms of this malady dropsy may be the most prominent 
symptom, and the severity of the lesion, as judged by the alterations in 
trie composition of the urine, may not be any more severe* than in cases^ ^ 
unaccompanied by dropsy. Dropsy is most frequent in the cases of 
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Bright’s disease dependent on scarlet fever, cold, and alcoholism. It 
*is remarkably frequent in what is known as the large white kidney \ 
not so common in cases of small white kidney. It is also frequent in 
the waxy kidney. The dropsy seen in certain cases of granular kidney 
is usually Tield to bo associated with some accompanyitig cardiac lesion. 

Dropsy does not occur in cases of suppression of urine from calculous 
ubstruction, even when this lasts as long as a week or ten days. It is 
also, uncommon •in the partial or complete suppression seen in diphtheria ; 
but djiopsy docs sometimes occur in this latter state. Slight dropsy is 
often seen in cases of eclampsia, but here it is probable that the dropsy is 
dependent on the coexistence of renal disease. Tuberculous and malig- 
nant disei^e of the kidney do not of themselves necessarily lead to dropsy. 

lienal dropsy is associated with the dimi/iutioii in the amount of 
urine excreted, so that iJn increase in the dropsy is always associated 
with a corresponding diminution in the amount of urine voided. And, 

, conversely, an increased flow of urine is associated with a subsidence in 
•the amount of the dropsy. Dropsy in cardiac disease is also associated 
with a diminution in the amount of water CNcreted, so that some 
observers have considered that so-Ciilled cardiac dio])sy docs not arise 
unless, owing to the venous congestion produced by the cardiac lesion, 
there is some interference in the rate of the blood -How through the 
kidney, and hence a diminished excretion of urinary water. 

In cardiac diseases, however, it is probable th.it the I'elationship is 
not one of cause and effect, but simply an associated defect; the increased 
venous pressure leading, on the one hand to anas»irca, and on the othei 
hand to the diminished excretion of urinary water. 

The dropsy of renal disease affects more especially the subcutaneous 
tissues, and is most readily detected over the sacrum, the scrotum, the 
eyelids, and the shins. Not uncommonly the patient’s attention is first 
attracted to the malady by the pufiiness of the lower eyelids ; mdem.i 
here, however, is by no means always due to renal disease. The dropsy 
affects also the serous cavities, and when the general (edema is at all 
marked there arc droj)sical accumulations in the serous cavities, more 
especially in the pleural cavities. 

CEdema of solid organs, such as the lungs, brain and larynx, is also 
common ; but pulmonary (ndema is perhaps the most sijrious, and at the 
same time a very frecpicnt complication of renal disease. (Edema of ' 
solid organs, and more especially of the lungs, is usually found in long- 
standing cases of lenal dropsy, and pulmonary oedema is frequently 
associated with hydrothorax. Pulmonary (edema, however, is not un- 
commonly seen in fatal cases of uraemia, when there is no general dropsy. 
It is important to recognise that pulmonary oedema in renal disease is 
not always a mere accompaniment of general water-logging, but is a fre- 
quent, if not invariable, accompaniment of ursemia. Oedema of the 
glottis is by no means so frequent ; and (oedema of the brain, although^ 

^ sometimes very well marked, is likewise by no means an invariable 
aocompaniment either of renal disease or of uraemia. 
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The fluid found in the serous cavities in renal disease is remarka})le 
for contiiining only a small percentage of proteid ; and that found in the' 
subcutaneous tissue contains a still smaller percentage, frequently not 
more than one per cent. The amounts of proteid found in the dropsical 
fluids are far lessHban those seen in inflammatory exudations, or even 
than those found in the dropsical transudations of heart disease. Whether 
oedema be caused by cardiac or renal disease, the percentage of proteids 
present in the subcutaneous fluid is less than that se6n in the fluids 
found in the serous Ciivities ; but the amounts present in the ti«nsuda- 
tions of renal disease are far below those seen in the transudations of 
cardiac disease. This is not surprising in renal disease, considering the 
continual loss of albuminous substances from the blood plasma, owing to 
the albuminuria. • 

The dropsy of renal disease is thus peculiai* in its distribution, aftect- 
ing mainly the subcutaneous tissues; and in its composition, owing to the 
small amounts of proteid matter present. The dropsical fluids in renal 
disease contain large quantities of nitrogenous extractives, more especi- 
ally in uraemia ; oven when there are no signs of uraemia, the blood and 
dropsical fluids of a patient with Bright’s disease contain a notalde excess 
of urea and other nitrogenous extractives. 

By an examination of the pleural and peritoneal fluids in cases of 
Bright’s disease associated with dropsy, it is possible to determine, ap- 
proximately, the amounts of nitrogenous extractives present in the blood. 
The dropsy of chronic Bright’s disease conceals, to a great extent, the 
general wasting which occurs in this malady, and which becomes very 
apparent if from any cause the dropsy subside. 

Dropsy is sometimes the first obvious sign of grave and unsuspected 
renal disease ; both in acute Bright’s disease, and in subacute Bright’s 
disease of insidious onset. Cases of the general oedema characteristic of 
Bright’s disease are sometimes seen, however, in which, on examiniition 
of the urine, no confirmation of this suspicion is found. 

The cfiusation of renal dropsy is obscure, much more so than in the 
case of cardiac dropsy ; and many hyi)otheses have been advanced to 
explain it, none of which is wholly satisfactory. From a pathological 
point of view, the dropsical transudations found in renal disease are after 
all accumulations of more or less abnormal lymph — abnormal especially 
from the presence of a small amount of proteid matter and the large 
amount'of extractives. The abnormality of the composition of the fluid, 
however, is most obvious in chronic cases, and can be accounted for fairly 
well by the fact that the blood itself is rich in extractives and poor in 
proteid constituents. The inquiry is therefore narrowed down to the 
actual cause of the increased transudations of lymph. An increased 
transudation of lymph must, as far as is known, be dependent ultimately 
either on primary alterations in the wall of the capillaries increasing their 
^ permeability, the blood -flow through them and the blood -pressure in 
them remaining normal, or else upon an alteration in the blood-pressu« 4 ? 
and blood-flow in the capillaries themselves. 
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Physiologically, it can be shown that an increiised lymph-How is 
’readily brought about by any condition increasing the venous pressure, 
either general or in the locality aftected. Some physiologists have held, 
however, that the capillary wall exerts a very special and selective action 
on the contained blood ; and that, to a certain exten^, the flow of lymph 
is to be looked upon as due to the vital selective activity of these cells ; 
if so, the lymph -flow is not directly related to and dependent upon 
pressure change® in the blood-stream. Pi^essure changes in the arteries 
are of ^mall moment in this connection; the essential and important factor 
is an increased capillary pressure brought about by venous obstruction. 
In renal disease it is not clear how the venous pressure can bo aftected 
to any grjat extent, whereas the arterial pressure is known to be fre- 
(piently raised. On physiological grounds there is no evidence to show 
that increase of arterial bl<5od-pressurc will cause any increased transudation 
of lymph ; moreover, in renal disease the occurrence of dropsy and the 
presence of an increased arterial pressure are not necessarily correlated, 
it has been supposed that a hydramiic plethora is the direct cause of 
the dropsy, and some authors regard the scanty urinary secretion as the 
direct cause of hydrsemia and dropsy. It is quite certain, however, that 
mere suppression of urine will not cause dropsy, clinically or experi- 
mentally. Complete calculous suppression, ligature of the ureters, the 
removal of the kidneys do not cause dropsy. It is the suppression of 
Bright’s disease that is intimately associated with the causation of dropsy, 
not suppression generally. 

It is interesting in relation to this question to note that, although the 
injection of large quantities of salt solution into the blood-vessels of an 
animal will not cause general dropsy, even after ligature of the ureters, 
yet if, previously to this, some vascular area be damaged, as the pleura for 
instance, by the injection of an irritant, then the hydramiia produced by 
the injection will cause a most abundant exudation. Further, the in- 
jection of considerable (piantities of salt solution intravenously after 
mtra-peritoneal ligature of the ureters and free venesection will cause an 
abundant transudation of fluid, poor in proteid, into the peritoneal cavity. 
It is asserted, however, that the peritoneal vessels have been damaged by 
the operative procedures necessary to ligature of the ureters, so that 
although the blood -state and the transudation produced in this way 
closely resemble that seen in renal disease, the distribution of the 
transudation is quite difterent ; seeing that it is characteristic of renal 
disease to affect the subcutaneous tissues. 

The most plausiBle explanation of the dropsy in certain forms of renal 
disease is to assume that the capillary walls have been damaged, probab^ 
by some material in the blood-stream ; and that this, together with the 
hydraemic plethora, leads to the dropsy. These hypothetical toxic substances 
cannot, however, be the toxic substances leading to uraemia ; as uraemia is 
so frequently seen, not only without dropsy, but where there has never, 
Ucen*dropsy. 'She form of kidney disease that more especially leads to 
uraemia is not necessarily associate with the presence of dropsy. 


324 


SYSTEM OF MEDICINE 


Cohnhcim’s view, that the dropsy is a kind of subacute inflammation 
of the skin structures, due to deficient excretory activity of the kidney, 
is negatived by the composition of the fluid, and by the facts that the 
dropsy is not limited to the skin, and that complete suppressi 9 n does not 
cause dropsy. ^ 

It is, perhaps, importiint, in discussing the pathology of renal dropsy, 
to recognise the difference between mere hydraemia and hydrsemic 
plethora. In one case the blood is simply poor in sSolids, the total 
volume remaining the same ; in the other it is not only poor in-isolids, 
but the volume of the fluid present is increased. A condition of hydraemic 
plethora is readily J)rought about experimentally by the removal of a 
given (piantity of blood, and the immediate transfusion of a n)uch larger 
quaTitity of normal saline solution. 

Heidenhain’s experiments have shown that a number of substances 
injected into the circulation lead to an increased lymph-flow, apparently 
by acting on or changing the e]>ithelium of the capillary wall ; and this 
observer considers that substances having this action might be divided 
into two gr()U])s — those the injection of which is followed by the forma- 
tion of an abundant dilute lymph, and those the injection of which is 
followed ]>y the formation of a very concentrated lymph; and he con- 
sidered that he had definite evidence that the lymph is more or less of tlie 
nature of a secT-(ition, the composition of which largely de[)ends on the vital 
secretory activities of the capillary walls. ITeidenhain’s views have not 
received uniform sup})ort ; and many experimenters consider that not 
sufficient stress was liid by him on the effects })roduced in his-experiments 
upon the venous pressure. However this may bo, the pioduction of an 
increased lymph-flow, dilute or concentrated, by the presence of abnormal 
substances in the blood stream, certainly throws a new light on the mode 
of production of renal dropsy ; but the enigma of its abundance in the 
subcutaneous vessels still remains, as apparently all authors are agreed 
that, given a general condition favouring the production of an increased 
lymph- flow fi-om the blood, the vessels of the peritoneum and of the 
pleura allow an exudation more readily than tln)se of the subcutaneous 
tissues. Further, not only do vessels of different regions of the body 
affoixl facilities for the production of dropsy, but even when there 
is a general cause, such as heart disease, the composition of the 
dropsical fluid is different in different regions ; moreover, the fluid in the 
subcutaneous tissue is always dilute, showing that the permeability of 
these vessels, at any rate for solids (colloids), is far less than that of the 
peritoneal and pleural vessels. 

\For fnller detail the reader is referred to an article on Dropsy which will 
appear in a following volume.'] 

3. Utisemia. — The name unmnia is used for a gioup of symptoms 
arising during the course of many renal diseases ; always grave, not infre- 
.quently fatal, and dependent mainly, but not entirely, upon derangement 
of the functions of the nervous system. In this way the' ursemia of renal 
disease resembles the acetbnsemia of hepatic disease. 
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Uraemia, more or less severe, may occur in almost all diseases of the 
kidney ; thus it is seen in congestion — active or passive ; in nephritis, 
especially in Bright’s disease ; in renal cirrhosis ; in waxy kidney ; in 
tuberculous, calculous, and cystic diseases ; in hydronepliroais, and in 
tonsecutivc nephritis. Furthermore, patients may sometimes succumb to 
uiwmia with complete suppression, and with but few signs of serious 
disease of the kidneys. This is sometimes seen after severe injuries to 
sundry jwts of* the l^ody, or after operative procedures «)n the kidney or 
uiinai^ tract. 

Fatal uneriiia usually occuis either late in the course of chronic 
renal disease, or else during the course of acute i^ephritis very \iolent 
and severe in degree. Some of the most remarkable forms of uraania, 
however, occur suddenly ; either in the midst of apparently robust 
health, or else when the symptoms of some chrotiic renal disease have 
existed for some time, but, owing to their apparently trivial character, 
have been either overlooked or neglected. The uraemia accompanying 
‘fatal calculous suppression, and the uraniiia of the granular or ciri hotic 
kidney, are instances of the latter; the iu\nemia of scarlatinal nephritis, 
of chronic J3right’s disease, and of waxy kidney are instances of the 
f( nmer. 

Uraemia may be classified clinically, according to its mode of onset or 
according to the nature of the most striking symptoms produced ; thus, 
uraemia may be sudden in its onset and rapid in its course, or it may be 
gradual in its onset and slow and persistent in its course ; the former is 
characterised as ac\ite, and the hitter as chronic. Some cases, however, 
aie very rapid indeed in their progress. It is advisable, therefore, to 
divide the acute cases into two groups, and thus to recognise three groups 
m all — the fulminating, the acute and the chronic. If uiicmia 1)C 
tlivided according to the character of the symptoms produced, two great 
groups can bo recognised : {a) the nervous type ; {h) the gastro- 
intestinal type. In the former the main symptoms point to disturbance 
of the nervous system, such as delirium, coma, convulsions ; in the latter 
the principal symptoms point to distur])ance of the gastrointestinal 
functions, such as nausea, vomiting, and diarrhma. The gjistro-intestinal 
group corresponds fairly well with the chronic or subacute variety of 
uroemia ; the nervous group with the fulminating and acute varieties. 
This classification, however, is artificial, since many symptoms in the 
gastro-intestinal form are probably dependent on the action of poisons on 
the nervous system. The symptoms in the gastro-intestinal form arc 
remarkably constant : nausea, intense and persistent vomiting, hiccough, 
and frequently, but not invariably, diarrhoea. After the persistence ^f 
these symptoms for days, weeks, or months, according to their severity, ^ 
certain nervous symptoms ensue ; such as cramps in the legs, muscular 
twitchings, contraction of the pupil, occasional and inconsbint delirium, 
and gradually increasing dyspnrea — possibly of the Cheyne-Stokes variety^ , 
hut more particularly characterised by its peculiar hissing quality. The 
delirium gradually gives way to drowsiness and coma, and the patient 



326 


SYSTEM OF MEDICINE 


dies from failure of respiration ; sometimes gradually, sometimes with, 
remarkable suddenness. 

The symptoms in the fulminating and acute forms are much more 
protean in their manifestations, and may be divided as follows ' — 

1. TAe eclamptic or epileptiform type. In this form, with or without 
previous warning, the patient is seized with an epileptic seizure, usually 
beginning, like other forms of epileptic seizures, with movements involving 
the small muscles, then spreading rapidly to the whole bocJy. The fits are 
frequently repeated, and may be of great severity, the patient f/assing 
into a condition allied to the status epilepticus. There is usually un- 
consciousness, whichf however, is not always absolutely complete, and the 
body temperature falls. The pupils are contracted and the knee-jerks 
exaggerated ; and often — if the fits are very {»'equent and severe — the 
body temperature rises considerably, and there may oven be hyperpyrexia 
without the presence of any gross inflammatory lesions in the lungs, or 
elsewhere, to account for the height of the fever. This type of uraemia 
in its pure form is not common, except in eclampsia ; but epileptiform 
seizures of a similar type occur in other forms of urfemia. 

2. The maniacal fm'm. — This, also, is not a common form, but it is 
seen occasionally in cases of contracted kidney in young adults ; some- 
times in cases where symptoms of renal disease have existed and been re- 
cognised for some time ; in other more obscure forms where the onset of 
violent mental symptoms has been the first indication of the underlying 
malady. The patient is excited, restless, noisy and sometimes very 
violent ; in two cases under my own observation very distin'tt cataleptic 
phenomena were present at intervals. The excitement soon gives way to 
drowsiness, and then to coma and other distinct uraemic symptoms. 

3. The dyspnceic form . — Dyspnoea of a peculiar hissing character, as 
noted by Addison, is common in uraemia ; sometimes it is almost the 
only sign present, even in fatal cases. Such patients are seized with a 
dyspnoea so intense as in some cases to suggest laryngeal obstruction, the 
patient sitting up and gasping for breath. The breathing is very noisy, 
hissing, and asthmatic in type, but there is very frequently no great 
lividity, and the patient is frequently conscious, and his mind clear. 
The dyspnoea much resembles the paroxysmal attacks seen in leukaemia ; 
more frequently, however, the dyspnoea is only the accompaniment of 
other uraemic manifestations, and its peculiar hissing quality in a drowsy 
patient, with bleeding gums, is very characteristic of the uraemic state. 
Very violent paroxysms of dyspnoea, so far as I have seen, are most 
marked in the acute uraemia supervening in cases of contracted kidney. 
TCie other or hissing variety is more often seen in chronic uraemia, and 
greatly resembles the breathing seen after the administration of excessive 
doses of salicylates. The respiratory rhythm in uraemia is often periodic 
rather than rhythmic ; and the form usually assumed is that known as 

‘ <3heyne-Stokes breathing. The periodicity affects not qnly the respira- 
tory rhythm, but other functions also; and in a well-marked case th^ 
following phenomena occur — with the waxing and waning of the respira- 
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tory rhythm the pulse-rate is altered in such a way that the rate is 
‘(juickened with the noisy breathing, and slows down again duriTig the 
period of apnoea ; the periodic variations in the pulse nate are not quite 
synchronous with the periods of respiratory rhythm ; there is, so to speak, 
some sliglit overlapping; the pupil contracts and dilates, the dilatation 
occurring with the noisy breathing or just preceding it, and, further, 
during the period of noisy breathing the patient is restless, subject to 
irregular musciiar movements until during the apnoeic period he gives 
way t 0 complete temporary coma. 

These phenomena show that Cheyne-Stokes breathing is something 
more than a mere periodicity of the rhythm of the respiratory centre, 
and that jnany other functions of the nervous system are simultaneously 
affected. In some cases where Cheyne-Stokes breathing is seen, the 
patient is not completely* unconscious, and a waxing and waning of con- 
sciousness may be observed ; but this is a rare phenomenon in compari- 
son with the others described above. Cheyne-Stokes breathing is more 
■ common in chronic uraemia and in the acute exacerbations of chronic 
urtemia than in acute and fulminating cases. 

4. The co)nat(fse form . — This is the commonest form of uraemia; and 
in this form the piitient, with or without delirium, passes into a state of 
drowsiness deepening into coma. Sometimes the coma is preceded by 
cramps and twitchings, and the latter arc usually to be observed, 
especially in the forearms, during the progress of the case. At other 
times the coma is i3receded by gastro-intestinal phenomena, especially by 
nausea an(J vomiting ; sometimes by intense headache or amaurosis, 
partial or complete, and there is always a considerable fall in the body 
temperature. 

Some of the most acute cases of uriemia occur, however, quite 
suddenly, and without any marked prodromal symptoms ; such patients, 
after a short period of delirium, or even without, suddenly become 
drowsy and rapidly comatose, with contracted pupils, excessive knee- 
jerks, and subnormal temperature. During this coma epileptiform fits 
may occur, but these arc by no means an in variable, accompaniment 
of uraemia. In all forms of uraemia the tongue is apt to become dry, 
broAvn, and cracked. 

Other rarer foiTiis of uraemia may be described, and more especially 
the following : — 

5. The paralytic foi'in. — Iji this remarkable condition a hemiplegia or 
even a monoplegia may occur suddenly without any gross lesion to account 
for the paralysis being found after death. 

6. A form in which persi.stent imihility to sleep is the most marked 
phenomenon, associated wuth twitching, cramp and hiccough; but the' 
mind remains clear and there is no coma : death occurs rather suddenly' 
from respiratory failure. 

7. llUent unemiit. — This is probably the most remarkable of all ; it 
•is seen more especially as the result of complete obstructive suppressioif 

of urine, and has been fully described by Sir William Roberts. It is seen 
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when both ureters arc obstructed simultaneously ; or, more commonly, 
where bilateral calculous disease has led to the complete destruction of one 
kidney in the past, and then the ureter of the sole remaining kidney be- 
comes suddenly obstructed, and no urine is passed. Sometimes a very 
.small ({uantity of urine is pent u}) in the renal pelvis behind tfte obstrui - 
tion, and it is not common in a case of complete suppression to find at the 
necropsy no urine pent up in this situation. The symptoms in this 
class are remarkable for their .slight intensity, and for this reason the 
term ‘‘latent ura*mia” is perhaps applicable to such cases. ^ Such 
patients will live for seven, ten, or even fourteen days without expelling 
any urine. They remain conscious almost to the end ; and all the so- 
called uraemic sym])toms are conspicuous by their absence. Thpre is but 
little headache and nauscaj vomiting may be absemt, and the patient com- 
plains of little but weakness and drow.sine.ss. The tongue becomes dry 
and brown, the pupils contract, and ])erhaps — after some days of com- 
plete suppression— slight twitching of the muscles may be seen. Tin? 
temperature is subnormal, and this and the stiite of the pupils are the most 
frequent and trustworthy signs of a condition, apparently trivial, but 
really of the utmost gravity. Such patients usually die suddenly from 
respiratory failure, with little if any mental disturbance or confusion. 

Although vomiting is not usually a marked symptom of this condition, 
cases are sometimes scon where the vomiting is not only well mark(»d, 
but where it is almost the only symptom present; and in the absenccj 
of a complete and accurate history of the cas(‘, it may be so severe as to 
suggest intestinal obstruction : indeed this grave mistake ip diagnosis 
has been made more than once. This symptom group has usually been 
said to occur in cases of calculous suppression only ; but I have seen a 
precisely similar stjitc where, owing to endarteritis and thrombosis of the 
interlobular arteries of both kidneys, the renal secretion was practically 
an'csted, and the patient lived for sev en days without secreting any urine. 
The symptoms presented by this patient were those descrilied by Sir 
William Uoberts as characteristic of double calculous suppression. 

The difference between the group of sjunptoms seen in calculous 
suppression and the ordinary forms of uriemia is very great, and has 
considerable bearing on the interpretation of urivmia. 

Attemph to explain the )uoroa'> didurhamm in nramui have hitherto heea 
made on what may be called the mechanical and the chenncal bases. Accord- 
ing to one school, the results arc due to the excitation or paralysis of 
the nerve structures by the changed physical conditions brought about 
by cerebral mdema or cerebral amemia ; according to the other, the results 
are due to the action on the nerve-cells of one or more poisons circulating 
in Vhe blood stream. 

Cerebral oedema is seen, no doubt, in cases of fatal uriemia unassociated 
with general dropsy, but the general feeling is that it is rather the result 
of atrophy of the cerebral convolutions than an active condition. Cerebral 
'oedema was invoked to explain uraemia, as it affords a possibility of account-^ 
ing for localised uraemic disturbances ; modern knowledge, however, 
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certainly shows that a poison circulating in the general hlood - stream 
inav pick out but one portion of the nervous system, or even produce a 
lesion on one side of the body only. Lead and arsenic ail'ord numerous 
instances of such actions. Both may cause S3’mmetrical peripheral 
neuritis; Cut what is more remarkable is that cither of them mav cause a 
patch of focal myelitis. Arsenic not infrecjuently causes hei pes, wliieli in 
all probability is dependent on a nerve lesion, and is generally unilateral in 
its distribution.* Further, one and the same poison mi\y produce oi)posite 
('flect^at'ditterent times or in ditlerent cases. Thus, lead poisoning mav 
cause convulsions or pals3^ The mere fact, tlnui, that urannic manifesta- 
tions are sometimes localised, and arc not ahvayj^ unihwm, does not 
militate iti any way against the view that their source is a toxic one. 

An active inflanimatory cedema is as faiftiliar to pathologists as a 
dropsical cerebral tedem^ is unfamiliar ; but there is no evidence of the 
(‘xistciiee of such a condition in unemia. 

Cerebral ana?mia will undoubtedly produce man}" of the eiVccts so 
•often seen in unvmia. For instance, convulsions, epileptiform fits, Cdie^uu'- 
Stokes breathing can all be brought about experimentally by ligature of 
one or more of the cerebral aitcries; and it is possible that cerebral 
.imemia may be responsible for some of the phenomena seen in uramiia. 
The difficulties in the wa}^ of this view are^ that moflern investigation 
shows no evidence of any well-developed vaso-motor mechanism su])pl ving 
the cerebral vessels ; and further, that the state of the cerebral vessels is 
mainly dependent on the state of the vessels at large. Contraction of the 
^ cssels of the body leads to distension of the cerebral vessels, and cerebral 
anaimia is more readily brought about by causing dilatation of the vessels 
of the body than by causing active constriction (^f tlui ^’e.sseIH of the brain. 
In fact, there is no method by which active constriction of the cerebral 
\ cssels can be brought about experimentally. It is probable that even if 
the blood were to contain a substance ca])ablc of constricting the cciaibi-al 
vessels, the vascular constriction and the lu'ightencd blood -pressure 
produced by its simultaneous action on the other vessels of the body 
would overpower the local cerebral effect. 

One of the principal reasons for looking upon unemia as dependent 
on physical causes is the fact that uraemia is so often associated with a 
granular or fibroid kidnev. This condition is one in which, owing to the 
existence of extensive lesions in the vascular system producing great 
thickening and narrowing of the arteries, it is possible that anaimia of the 
tissues might be produced. 

Urremia in these Ccascs is common when the bloml-prcssure is high ; 
and, notwithstanding the thickening in the arteries, the blood-prcssurejn 
this disease frequently varies, and a temporary increase in bh)rKl-pre.ssure 
and uraemic manifestations have long been known to be jLSsociated. 
Further, venesection, or a spontiincous hamiorrhage, such as epistaxis, 
will ^frequently relieve at the stime time both the increased tension 
, the uraemia. These are the principal reasons that led Trauhe to form his 
celebrated hypothesis of cerebral oedema and ansemia. For the reasons 
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mentioned above this hypothesis cannot now be accepted, although there can 
be no doubt, as just mentioned, that high tension is frequently associated ' 
with uraemia. High tension, and even extensive arterial disease, are not 
necessarily associated with extensive disease of the cerebral vessels ; 
thickening of their walls cannot be inferred by the examination of the 
pulse, nor by the absence of marked high tension. It is not uncommon 
to see the cerebral vessels extensively thickened without obvious general 
disease of the other vessels ; and on the other hand, extcfnsive disease of 
the vessels of the body may exist with comparatively little disease rf the 
cerebral vessels or even none. 

For these reasons the majority of observers look upon uriemia as 
dependent on the presence of toxic material in the blood, and the excita- 
tion of the nervous structures by this poison. Unfortunately, however, 
no such poison has hitherto been separated and identified, and the great 
variety of uremic manifestations has suggested the possibility that more 
than one toxic body is present. 

The toxic substance may appear in the blood under one or more • 
of the following conditions : (i.) that a body that ought to be and 
normally is evcrcted, is retained ; (ii.) the abnormal decomposition in the 
blood or tissues of such a body ; (iii.) the formation of abnormal products 
of metabolism by the tissues. 

The first is the simplest explanation of urfemia, and one very generally 
accepted. In many cases of subacute and chronic iiraimia, and in the 
violent urjcmia seen in acute nephritis, the quantity of urine excreted is 
often very small, and examination of the blood shows the ipresence of 
greatly incrojised quantities of nitrogenous extractives. The amount of 
urea in the blood may l)e twenty times greater than normal ; and although 
this substance may not be directly answerable for the effects produced, its 
presence in these large amounts serves as an index to the amounts of 
other and perhaps unknown bodies, possessing toxic actions, which may 
be present in large quantities. Bouchard has insisted strongly on the fact 
that the urine normally is toxic, that its toxicity depends on a variety of 
substiinces, more especially salts, pigmentary matters, and certtiin unknown 
constituents, and that the nitrogenous extractives present in the urine, 
and more especially the urea, possess but little poisonous action. He 
conducted a series of observations showing that a certain quantity of urine 
injected into the circulation is fatal ; in some cases death was preceded by 
convulsions, in others by coma ; in nearly all contraction of the pupil and 
failure of respiration were marked symptoms. 

By comparing the amount of urine injected with the weight of the 
aiiimal, he established what he called urotoxic equivalents, and found, as 
a mean of a large senes of observations, that 25 to 75 c.c. of^ urine per 
kilogramme of body weight of the animals used (rabbit) were fa till. 

Ligature of the ureters and double complete nephrectomy is usually 
jatal on the third day, and some of Bouchard's observations tend to |how 
‘ that the amount of urine excreted in three days is toxic if injected at any- 
one time. Bouchard, however, stated that the urine in many cases of 
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nniemia loses its toxicity largely or in part ; and he deduced from this that 
the toxic principles are retained, and produce the well-known symptoms. 

The principal difficulties in the way of the acceptance of this view are, 
in the firf||t place, that when suppression of urine occurs in the human sub- 
ject, as in cases of calculous anuria, the symptoms produced are as described 
above, very peculiar, and not those that are usually considered character- 
istic of urajmia. Secondly, in a very large number of cases of acute 
uraemia with gfanular cirrhotic kidney there is often no evidence of any 
consMcrable suppression of urine. Such patients often piss very consider- 
able quantities of urine, containing less urea, it is true, than normal, but 
not necessarily less than many patients, suffering frpm other diseases and 
taking bmt little food, would piss. In my experience it has not been un- 
common to find patients dying of acute ursemiff with granular kidneys, and 
excreting as much as 10 to 1 2 grammes of urea in the last twenty-four hours 
of life. Moreover, as sucli patients are usually unconscious, it is impossible 
to collect all the urine ; hence these quantities do not really represent the 
■ total amount excreted. Many patients suftering from other diseases 
with no complication of the kidneys, and even healthy patients, often 
do not pass more than 10 to 15 grammes of urea per diem. Such 
mjiy be the case in patients who have undergone ovariotomy and have 
been kept for twenty-four hours ivithoiit food. 

Patients dying from acute uriemia often bike little or no food for 
many days, and still more frc<iucntly reject what they do take ; moreover, 
the urine is often highly albuminous, and the jivotcid thus excreted 
represents 'a nutritive loss; hence it is unreasonable to expect such 
patients to pass quantities of urea at all eomparable to those seen iji 
health, and the mere fact that the excretion may be, comj)aratively 
speaking, low, does not prove that the kidney i.s unable to excrete the 
nitrogenous extractives. 

The blood in cases of ordinary unemia arising from renal disease 
contains a large excess of nitrogenous extractives, frcfpiently as much as 
twenty times the normal. Again, the blood of patients who have granular 
kidneys, and the blood and dropsical exudations of patients ivith chronic 
llright^s disease, contain very considerable quantities of urea and other 
nitrogenous extractives at a time when the patient is free from obvious 
urremic symptoms. The blooil normally contains, approximately, 0*015 
per cent of urea. In renal disease without urjcraia this may rise to 0*15 * 
per cent, and this at a time when the patient is excreting quantities of ^ 
urea within the Hijiits of health. With the supervention of acute luiemia 
the quantity may rise in the blood-vessels to 0*4 or even 0*5 per cent. 

No experimenter has been able to reproduce all the symptom^ of^ 
uricmia, either by the injection of urea or of other nitrogenous extractives ; 
and although the blood, in cases of ordinary uraemia, contain^ this large 
excess of nitrogenous extractives, .such is not the case in eclampsia. 
Ev^n in fatal cases of eclampsia the blood does not contain quantities at 
•comparable to^those seen either in uraemia or in cases of calculous sup- 
pression, the highest percentage observed by myself being 0*06 per cent. 
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Retention undoubtedly affords the simplest explanation of the presence 
of these large amounts of extractives in the blood ; but I think there can 
be no doubt that these extractives are present in increased amount at a 
time when there is no evidence of a greatly diminished nitrogenous out- 
put; and further, as mentioned above, the urine contains quite appreciable 
quantities of extractives, even in the last twenty-four hours of life, since 
on the whole it is exceptional to sec complete suppression of urine in 
cases of acute uraemia in the granular kidney. • 

Seeing all tlicso difficulties in the way of explaining uraenmi a.s 
dependent simply on the retention of some normal constituents of the 
urine, many observers have fallen back on the view that, owing to tJie 
diminished excretory activity of the kidney, the retained uriiivary con- 
stituents undergo decomposition, cither in the blood at large or in the 
alimentiiry caTial. It has been suggested that the urea decomposes into 
carbonate of ammonia, aTid that the toxic phenomena of uriemia are due 
to the presence of this body. Carbonate of ammonia, when injected irito 
the circulation, will undoubtedly produce many symptoms characteristic 
of iiruemia, such as convulsions and dyspiifca. Many observers, however, 
have failed to detect ammonia in the blood in fatal cases, and for this 
reason the suggestion has not received any large measure of support. 
Inasmuch as there are these serious difficulties in the way of the retention 
and decomposition hypotheses of uraemia. Peris and Schottin suggested 
long ago that the toxic substances in uncmia might be derived from 
the products of abnormal metabolism. There are some facts in favour 
of this view. In the first place, the typical phenomena of i>ra3mia are 
not those seen as the result of simple suppression. Again, in cases of 
uraemia, the ([uantities of nitrogenous extractives in the blood, and 
more especially in the tissues, such as the muscles, arc far greater in 
percentage amount than in cases of complete calculous anuria. This 
suggests that the quantities of these bodies arc too great to be accounted 
for by retention. 

My expci’iments, mentioned above, have shown that when the avail- 
able kidney substance is greatly reduced in amount, the excretory functions 
of the kidney are not only not seriously interfered with, but that the 
excretion is actually increased ; and that, notAvithstanding this, the blood 
and tissues of the animals contain very large quantities of urea and other 
• nitrogenous extractives. In the experimental oases these nitrogenous 
extractives must have arisen from increased tissue disintegration, for no 
retention occurred, but a positive increased excretion of urinary water 
and urea ; and these experiments suggest very strongly that when the 
available kidney substance is diminished beyond a certain amount — roughly 
' speaking, one quarter of the total kidney weight — the protcid tissues 
' undergo rapid disintegration Avith the formation of abnormal quantities 
of extractives. These experiments, then, lend some support to this view 
of uriemia, although the classical symptoms of uraemia appeared in none 
of the animals. 

4. Cardio- vascular changes. — Widespread changes in the cardio- 
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vascular system are common in renal disease, and more especially in 
’ certain forms of it, such as renal cirrhosis and chronic Bright’s disease. 
The pathological changes produced in renal disease involve the heart and 
the large and small arteries ; the former becomes hypertrophied ; the 
cliangcs in the arteries, however, are not so simple. In many cases the 
large arteries lose their elasticity, but this is by no means a consUxnt 
change, and in very far advanced renal disease the large arteries may still 
be very elastic? The inner coat of the larger arteries fretpiently presents 
iithoMomatous changes, but these again arc not an invariable acc()mj)ani- 
nient of renal disease. The medium-sized and small arteries h.i\ e their 
coats very much thickened, and this tJnckeriing affects main])' tlie 
internal •coats. In the small arteries the changes are on the m liole most 
evident in the internal coat. The middle coifti of the thickened arteries 
hhows an increase in tlie amount of muscular tissue, and this in some 
cases is exceedingly well marked. In others, apparently, the increase in 
this coat is largely dependent on fibroid change; but it is unquestionalde 
that, in many cases of renal disease, there is a true hypertrojihy of the 
muscular coat. The thickening of the internal coat is largely dependent 
on the formation of loose fibrous tissue in the deejier layeis, so (bat the 
subcndothelial tissue is greatly increased in thickness ; this increase is 
not always uniformly distributed, and not uncommonly the ondotli<diuni 
IS thickened also, but this is not so freijuent as the thickening in the 
suberidothelial layers. The thickening of the inner coat docrcas(‘s the 
lumen of the vessel very considerably, and llie thiekiming of tln^ middles 
coat — especially when filiroid — is sutticient to be readily recognisable Iw 
the finger in such an artery as the radial. 

The arterial changes are frequently widespread, but they aie not 
uuiforml}" distrilmted, and they are most marketl in the M ssrls of the 
kidney itself : in some crises, perhaps, they are restricted to these v(‘ssels. 

In addition to the aliove changes in tlie arteries miliary anenrysms 
arc commonly present, especially in the cereliral vessels. Thes(‘ miliary 
.ineurysms, it is well known, affect more particularly the small ai tenes, 
and they arc frequently jiresent in enoimous numbers. \ art. 

“ Disease of Arteries in a later volume.] The cirrhotic kidmy and certain 
forms of chronic Blight's dhsease are the renal lesions most fr*erpienlly 
associated with the presence of miliary anenrysms, and hence these, are 
the renal diseases in which cerebral luemorrhage i.s most prone to ciccur. 

The aneurysms of large vessels, due to atheromatous changes in their 
walls, arc by no m^ans necessarily associated with lenal disease ; although 
the high arterial tension existing in renal disease is usually held to be 
one of the remoter causes of aneurysm. ^ 

Hyalpie changes in the capillaries, e.specialiy in those of the glomeruli, 
are commonly associated with the cardio-vascular changes deserjbed aliovc.* 
The cardiac hypertrophy of renal disease is usually moderate in amount, 
an^ unless there be coexisting valvular defects it does not attain tlje 
•degree which A seen in the latter condition. The hypertrophy of renaf 
disease affects the left side of the heart mainly yet not exclusively ; but 
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unquestionably the hypertrophy of valvular disease affects the right side 
of the heart more than the hypertrophy of renal disease does. Still in 
the latter case, if the enlargement of the heart be considerable, the right 
side shares in it to a slight extent. 

These widespread lesions of the vascular system are most * extensive 
in certain cases of renal cirrhosis ; more especially in that condition known 
as red granular kidney, or raspberry kidney, which occurs in middle-aged 
persons ; and the greater and more widespread the arterial disease the 
greater the cardiac hypertrophy. The vascular lesions are also fairly, well 
marked in cases of chronic Bright’s disease, where the size of the kidney 
may be variable, sometimes a little larger than the normal, sometimes a 
little smaller, but where there is considerable fibroid change in thp kidney. 
These cases often occur in the comparatively young, and the arterial 
thickening and cardiac hypertrophy may occasionally in these cases reach 
the degree seen in the granular kidney. Such patients may succumb to 
cerebral hsemorrhage. On the other hand, cases of chronic Bright’s 
disease with the kidneys shrunken and fibroid, the capsule thickened and 
leaving a granular surface on stripping, may exist with comparatively 
little hypertrophy or arterial change except in the renal vessels. It is 
not very uncommon to see cases of death from uriemia with the kidneys 
weighing about three ounces apiece, and very granular on the surface ; 
but the stripping of the capsule docs not tear the cortical substance, and 
in such cases the heart may not be appreciably enlarged, and the arteries 
generally arc not thickened to any great extent. 

The amyloid kidney is not associated with any profound arterial 
changes except those necessarily associated with the presence of waxy 
disease in the body ; and the heart in these cases is not hypertrophied. 

Extensive destruction of the kidney sul)stance by hydronephrosis, 
even if double, is not necessarily associated with profound cardio-vascular 
changes. On the other hand, in some cases, and more especially perhaps 
in the double hydronephrosis seen in young persons and probably de- 
pendent on congenital abnormalities, the cardiac hypertrophy is a well- 
marked phenomenon. Cases of partial hydronephrosis associated with 
fibroid change in the rest of the kidney are not uncommonly seen ; the 
upper or anterior half of the kidney is little more than a sac, and the 
available kidney substance is spread out in the posterior or lower portion. 
^In such cases cardiac hypertrophy is often a marked feature. 

Acute and subacute Bright’s disease lead very rapidly to the pro- 
duction of high arterial blood -pressure, and cardiac hypertrophy and 
arterial changes, if the malady last so long as six weeks, may be observed ; 
that is to say, in this time obvious physical signs pointing to the existence 
' of 'Hypertrophy can be detected. Many cases of chronic Bright’s disease 
associated with dropsy exist for long periods without leading to the 
marked cardio-vascular changes associated with high pressure. 

From the above facts the following deductions may, perhaps, bo pos- 
sible. High arterial blood-pressure is a frequent accompar.iment of renal* 
disease, and more especially of the condition known as the gi’anular 
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kidney occurring in middle-aged persons. It is also well marked in the 
contracted kidney occurring in the young, as a sequel to acute or chronic 
nephritis ; but it is not an invariable accompaniment of these conditions. 
Finally, extensive destruction of both kidneys may take place without 
necessarily producing the graver widespread vascular lesions associated 
with high blood-pressure. 

The explanation of the cardio- vascular changes aecoinpan^ ing renal 
disease, and especially evident in certain forms of it, is l>y no means 
simply. It is usually supposed that a condition of what has been called 
“ functional high tension ” precedes the anatomical changes described 
above \ that is to say, the blood-pressure is increased as a result of an 
increased* activity of the vaso motor system with consequent contraction 
of the arteries ; the excitation of the vaso-motor mechanism being pro- 
duced by the circulation \n the blood of some material ca[)able of exciting 
it. In favour of this opinion is the unfloubted fact that the pulse in 
renal disease frequently shows the characteristic features of high pressure, 
when there may be no clinical evidence of anatomical changes in the 
vessel. This is more especially true of acute renal disease. Further, the 
degree of pressure is variable, and a smart ha?morrhage, say, from the 
nose, will often relieve it greatly. There is, however, no evidence to 
identify the substance or substances that cause this functional increased 
activity of the vaso-motor system, and some authors have supposed that 
the cardiac hypertrophy is not the result of the vascular destruction, 
but actually the cause of it ; and they consider that the circulation in tlui 
blood of irvereased amounts of nitrogenous metabolites, such as urea and 
its allies, causes an increase in the force of the heart-beat, and that in this 
manner the vessels are exposed to an increased strain, the results of which 
<ire the thickening and other changes observed in the arteries. 

At any rate, the injection of urea temporarily increases tlic blood- 
pressure, yet this substance has certfiinly no influence in causing arterial 
constriction ; if therefore the high tension of renal disease depends on the 
presence of increased amounts of nitrogenous extractives in the blood, the 
ettects may be produced by a primary action on the heart. 

Again, it has been suggested that the high tension of renal disease is 
brought about by an attempt to m.iintaiii an etticieiit rate of blood-flow 
through the remaining kidney substance ; now inasmuch as this area is 
greatly diminished in extent, the flow can only be maintained at a normal ^ 
rate by an increase in the general blood -pressure produced by con- 
striction of other vascular areas causing an increased rate of flow through 
the remains of the^kidney. 

Speaking broadly, the high pressure in renal disease certainly varies 
inversely as the extent of kidney substance present ; and it reaches its * 
maximum in renal cirrhosis. Experimentally, I was unable to^ reproduce * 
the characteristic lesions seen in the arterial degeneration of renal disease 
as the result of the removal of large quantities of kidney, but the blooc^-^ 
4)ressure was af)parently raised. 

In many cases of renal cirrhosis it is probable that the widespread 
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urterial changes are primary, and that the lesions in the kidney, especially 
those in the epithelium, are secondary to the vascular lesion ; in other 
words, the interference with the circulation through the kidney leads to 
the decay of the higher renal elements, and thus the overgrowth of fibrous 
tissue subsequently found in the kidney is secondary to this, ‘and not a 
primary lesion. [Vide art. “Arteriosclerosis'' in a following volume.] 

Considerable lesions of the smaller vessels of the kidney, with great 
thickening of their walls and a narrowing of their lumen? may, however, 
exist without the presence of any cirrhosis. 

Albuminuric retinitis and thickening and rigidity of the retinal 
vessels are common accompaniments of grave renal disease; more especially 
in the later stages o( chronic Bright's disease and in the granulgiT kidney. 

6. Marasmus and Anaemia. — Renal disease frequently produces well- 
marked aiuemia, and also great wasting. The ektent of the latter may be 
very largely concealed by the |tresence of dropsy. In some renal diseases 
emaciation is one of the early symptoms. The wasting of renal diseases is 
de{)endent on many causes. In the first place, such patients have an 
impaired nutrition, dependent on serious disorders of the gastro-intestinal 
tract : the appetite is poor ; nausea, vomiting, and diarrlnea are common. 
The (piantities of albumin lost in the urine are often considerable, especially 
in chronic Bright's disease; and in this way the luitrition of the patient 
is still further affected, since such patients frccpiently pass in the urine 
one-quarter or one-third of the total protcid ingested. Wasting, however, 
may be a niai-ked feature of renal cirrhosis, in which the disturl>ancc of 
the gastro-intestinal functions may be slight, and in which the albumin- 
uria is always slight ; the emaciation in these cases resembles the rapid 
Avasting that is seen experimentally Avhen large quantities of the kidney 
substance are removed, a condition which 1 have shown — at any rate 
experimentally — to be dependent on an increased disintegration of the 
protcid tissues, more especially of the muscles. 

Anaemia in renal disease is }n-esciit in almost all cases to a greater 
or less extent ; but it is specially marked in chronic Bright's disease 
associated w'ith dropsy. Such patients arc exceedingly pale. Many 
patients Avith granular kidney, especially in the form of it seen in young 
persons, arc also frequently very pdc ; and the aiuemia of renal disease, 
like the Avasting, is often of complex origin. Many patients suffer from 
profuse hiemorrhagcs, specially from the nose or from the urinary tract ; 
and in the latter case, if A’'ery profuse, it not improbably arises from the 
pelvis of the kidney. The dyspepsia and gastritis necessarily present in 
this disease AAnll also tend to cause aiuvmia, and it is probable that the 
Av^despread disorders of nutrition also tend in this direction. 

The amemia of renal disease may be so severe as to approximate in 
character to the anremia of pernicious aiuemia ; and many of the vascular 
murmurs characteristic of aiuemia are very evident in cases of renal 
(liscase. 

6. Secondary Inflammations. — Inflammatory compli6ations are con>* 
mon in certain forms of renal disease, and more especially in chronic 
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Bright’s disease associated with dropsy. Such patients often suffer from 
septic inflammations of the skin and subcutaneous tissues after incisions 
have been made for the relief of dropsy; and it is well known that 
formidable^ septic complications are much more apt to ensue after 
incisions in the treatment of renal than in that of cardiac dropsy. 

Deep-seated inflammation|^of organs and of serous membranes are also 
very frequent ; and low forms of pneumonia are common in uramiia com- 
plicating any fofm of renal disease. Pericarditis is also a very common 
complication of renal disease, and it is remarkable that it frequently 
assumes a latent form ; other inflammatory complications, such as pleurisy 
and peritonitis, are also not uncommon. i 

It wasi at one time supposed ths.t these ii^ammatory complications 
arc directly dependent on the presence in the blood of the toxic sub- 
stances causing urajmia. Modern k^^wledge has shown, however, that 
these inflammations have a microbic origin, and that in renal disease 
the resistance of the tissues to microbic infection is seriously diminished. 
As mentioned above, in the section on “Urine,” micro-organisms are 
not uncommonly present in the urine of Bright’s disease ; it is prob- 
able, therefore, that these organisms are circulating in the blood : if this 
he the case, it is comi)arativcly easy to understand the frequency 
of grave inflammatory complications in this disease. Not only are 
inflammatory complications comjmon in renal disease, but they rarely riip 
a normal course : thus inflammations of the serous cavities have a great 
tendency to become purulent, and this is especially the case in peri- 
carditis. 

John Rose Bradford. 
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NEPHROPTOSIS 
Movable or Floatin# Kidney 

Definition. — The kidney is said to be pathologically movable when by 
pressure, by alteration in posture, or by changes in the distension «of the 
surrounding parts, it may be displaced from the position which it usually 
occupies. « 

Normal position. — T^ere is a considerable variety in the •‘exact site 
of the kidneys in their normal ^condition as observed in different in 
dividuals ; but, in general, t^ieir potion may bo marked on the anterior 
wall of the abdomen in the following way : — The inferior pole of the 
right kidney is opposite a spot ^ <?m. above a point 7 cm. from the linca 
alba on the horizontal line drawn through the umbilicus. The level of 
the superior pole is tnarkod by a point 5 cm. from the linea alba on a 
horizontal lino drawn on the abdominal wall 10 cm. alxwo the horizontal 
umbilical line. The axis of the kidney corresponds to the line which 
joins these poles, and its hilum is on a plane internal to and below the 
^ge of the eighth costal cartilage opposite the middle two-fourths of the 
axial line. The organ thus lies at the meeting-place of the hypochondriac, 
right lumbar, and epigastric regions as these are ordinarily defined. On 
the posterior wall of the abdomen tlfe upper ])olc of the right kidney is 
5 cm. external to the tip of the eleventh thoracic spine, and its lower 
pole is at a ])oint 3 cm. above the iliac crest and 7 cm. external to the 
medio-dorsal line. The left kidney lies, usually, 1 cm. higher ; and on 
each side the back of the kidney erosses the twelfth rib. 

The kidneys are kept in their places to some small extent by the 
pressure of the surrounding viscera under the constraint of the muscles 
of the abdomen. The nature and amount of this constraining influence 
of the abdominal wall have been discussed by various authors. Schatz 
mtido the first formal attempt to demonstrate its existence, and its 
amount was calcidatcd by llaughton ; but, on account of the insuffi- 
ciency of the experimental datfi employed, the results arrived at are not 
of practical value. Weisker (132), in an able paper, has demonstrated by 
his experiments, made in Liuhvig^s laboratory, that the intra-abdominal 
pressure in the sense of a retentive force is insignificant. The only 
demonstrable intra-abdominal pressure when the abdominal muscles arc 
not actually contracting is the hydrostatic pressure of the viscera one 
upon the other. The viscera during life are* soft and plastic j and, 
as they are closely packed together, by their mere weight they exercise 
a certain amount of pressure the one against the other ; so that when 
' hardened in situ they arc mutually faceted and moulded upon each /)ther. 
The right kidney presses against the back part of the abdominal v’?ill 
posteriorly, and in front against the right lobe of the liver above, the 
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colon below, and the duqdenum and coils of the ileum along tfie mesial 
l)order. The left kidney is similarly compressed by the spleen and 
stomach above, by the pancreas medially, and by the jejunum and (to a 
small extent externally) the descending colon below. 

The adipose capsule, which is the fatty and areolar envelope of the 
gland, acts as a semifluid pad around the organ. By dissection it can be 
made to appear as having \ ^basis of rather firm connective tissue con- 
tinuous inwards behind the kidney with the tunica adventitia of the 
aorta, and above Avith the subperitoneal tissue on the diaphragm. A 
layer of areolar tissue, without fat, continuous with this below, can be 
traced upwards over the ventral face of the kidney, beginning at tho^^ 
lower bender of. the gland and joining the deeper ^aycr above. To this^’^ 
layer Englisch has applied the term “ ligamtotum suspensorium I’cnis”; 
Init the same structure fc^as indicate^ though nJuch more indefinitely, by 
Bartholinus as the “fascia renum^’^Wo and a half centimes ago. The 
tissue of this capsule, which in th# child is simply areolar, becomes 
filled with fat about the tenth yeai% more especially behind, below, and 
external to the gland ; ])Ut this fat is much solfter during life than it 
appears to be in the post-mortem room, and, as a retentive apparatus, 
the entire adipose cajisulc is of itself of but moderate importance. 
Tutfier (127) has carefully described this capsule. 

The ])eritoncal reflexions, on the front of the kidney, act as the most 
important factors in tile fixation of these oigans. On the froiit of Ihc 
right kidney the serous membrane is reflected from each side of the 
ascending ^Jolon ; on the front of the loft kidiuiy, as L;indau has ])()inted 
out, the serous reflexions from the upper and lower ]>orders of the 
pancreas ha\e a more definitely redlining influence. These attachments 
taken together, peritoneal and subperitoneal, are in genei’al sufficiently 
strong to rctJiin the kidneys in place in an ojiencd abdomen when the 
cadaver is raised to the erect posture; and in only foiii- out of twenty 
experiments did they permit of disjdacement from gravity. Upon the 
Jelations of these peritoncid folds and their retentive function the very 
important paper by Weisker (13.*1) must be consulted. 

Many forms of misidacement of the kiilncy, not attended with any 
considerable degree of mobility, have been desciilicd from time to time. 
The most important of these have been catidogued Ijy Macdonald Brown 
and other auth<jrs. These malpositions are, for the most part, of 
anatomical rather than of pathological intci-est ; they are seldom attended 
by any marked disturbances of function. In one instance, however, 
ilcscribed by Hohl, a pelvic kidney was an obstacle to delivery. A 
similar case is recorded by Albci's-Schonberg. ^ 

The kidney has normally a cert^iin degree of mobility. Oncometric 
experiments show that the healthy organ varies in size with the varying* 
conditions of blood -pressure, and of vascular dilatation and contrac- 
tion (35). The surrounding organs arc liable to corrcsi^onding variatioiif^^ 
<ind, in consetfuence, the exact contour of the kidney, faceted by the 
pressure of neighbouring parts, is by no means constant. The condition 
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ascertained in the bodies prejiared by Professor Cunningham’s ingenious 
Method — in which the antero - external surface is transversely ridged 
between the hepatic and colic areas — represents a common but by no 
means an invariable result of this mutual visceral moulding. 

Abnormal positions. — Almost all possible giadations in mobility have 
been observed, from the normal fluctuations in size due to the condition 
of the blood-vessels, and the normal alterations in position in the different 
phases of the respiratory cycle ^ and in different postures of body, to the 
extreme condition of “ floating,” in which the organ can be grasped by the 
fingeijs through the abdominal wall, and moved upwards and downwards 
. by external pressure. ^ Dr. Franks (37) recommends the following simple 
method of testing abnormal mobility, The patient being placed on tlie 
back, or else in the latero-pfone position, the surgeon grasps the flank with 
his left hand, pressing his thumb in front belftw the costal arch and 
the fingers behind below the twelfth rib. If the kidney be abnormally 
movable it can bo felt at the beginUjng of expiration l^elow the gi’asp of 
the hand. If the right hand now press on the tumour when the left 
has relaxed its grasp the gland can be felt to slip upwards into its 
normal position. This method, however, is not always successful on 
account of the conditions of the surrounding viscera. Kuttner regards 
the deviations of every kidney which can be felt to move with respiration 
as pathological ; but this view has been contested on sufficient grounds 
by Paul Wagner. 

There are two structural conditions in which the kidney exhibits an 
abnormal degree of mobility. The rarer of these is that in. which the 
kidney is partially or wholly enveloped in a mesonephric fold of peri- 
toneum : to this form the name “Floating Kidney” is limited by Jenner 
and Newman, This anomaly is generally considered, but wdth insufficient 
reason, to bo congenital : the possibility of the secondary production of 
a peritonciil fold is too well known to anatomists to exclude the possi- 
bility of the mesonephric fold being an accpiired condition. Examples 
have been described by Girard, Roberts, Crum, Howitz, Priestley, 
Henderson, and Steven. In Steven’s case there was undoubted evidence 
of displacement from tight-lacing. In an instance noticed in the dissecting- 
room, the peritoneum clothed the back of the right kidney and the upper 
end of the gland, reaching to the lower border of the hilum ; but the 
lower border was not completely enveloped. The ascending colon was 
^ displaced nearly to the middle line, and the renal vessels were elongated 
and tortuous. Additional cases of the kind have l^ecn described by 
Franks (38) and others. 

j £.Cases of this kind cannot be clinically distinguished from those of the 
second form, and the methods of treatment are practically the same 
(Bruce Cl^rk). If, however, the existence of a mesonephric fold be 
suspected, the method of operation should be by anterior abdominal 
section and intra^peritoneal fixation. 

c 

^ Landau (p. 244) denies the movement of the khlney with respiration, but Israel bar 
both seen and felt these movements in luinliar sections (61). 
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111 the majority of cases there is no mesonephric fold of pentonenm, 
;ind the gland moves within a lax areolar capsule. Hilbert distinguishes 
two grades of these cases : in the first only the inferior pole and not more 
than the lower half of the kidney can be felt ; this ho calls the “ ptilpablo 
kidney”? in the second the whole kidney can be felt, and can be isolated 
with the fingers ; this he calls the “movable kidney.” Usually, however, 
the name movable kidney is indiscriminately used for examples of both 
gi ades (Jennei^,and the condition of mobility has been named Nephroptosis. 

This condition is met with at least seven times more commonly in 
females than in males. Kuttner asserts that one woman out of every 
five or six in the polyclinic of the Augusta Hospiti^l, Berlin, had a patho- 
logically, movable kidney, but this must bo taken in connection with his 
definition of mobility • indeed, this want of Agreement as to the limit of 
normal and abnormal lAobility vitiates all the statistics. Nichans finds 
It in about the same proportion in Beine. Mathieu found 85 cases out 
of 306 women examined in Paris (81). Dietl regards this condition as 
more common among the Poles than among other peoples ; T>ut the 
stiitistics given by Sk<')rczewsky do not bear this out, as he only found 
movable kidneys in 3*1 per cent of 1030 females, and in 0*76 per cent 
of 392 males. Oser found that 10 per cent of the women whom he 
examined in Vienna suffered from this displacement. 

Statistics of 300 cases show that the right kidney oidy was movable 
in 82 per cent; the left in 10 per cent; and both in 8 per cent. Of 
these 300 cases 87 per cent were females, and 13 i)er cent were males. 
Senator says that movable kidney is as common among the rich as among 
the poor, "and he estimates that one case exists in every 139 of sick 
women. The majority of the women in whom this condition has ))een 
found Avere nudtiparae ; but in most of the cases which have been care- 
fully noted the displacement appears to have begun at or shortly after 
the first ])regnancy. It is most commordy met with between the ages 
of thirty and forty ; but cases in children have been described by Hirsch- 
sprung, Kcpplcr, Steiner, Wilks, Haw«ard, Albarran, Drummond, Gilford, 
and others. 

The character of the mobility is not always the same ; the gland may 
slip up and down Avithin the loose capsule, the motion being compared by 
Morris to “cinder-shifting” (86) ; or the kidney and its capsule may move 
on the hinder Avail of the alMlonicn. In this case the ghind may slip 
beneath the peritoneum, or the serous membrane may bo attached to its 
surface anteriorly ; but the marginal connections may be lax enough to 
alloAV of the gland moving forwards and iinvards, dragging the membrane 
Avith it. Cases of this kind, such as those described by Jago and Gilhjrd, ^ 
simulate jthe true floating kidney. Indeed, it is so difficult to draw the^ 
line betAveen them, that it is probable that some of the examples which 
have been referred to that group may really be of this nature. 

JThese conditions are rarely noticed in the dissecting-room, owing 
the position in^Avhich the body is dissected, and to the increased solidity 
of the adipose capsule after death. In the records of 6000 autopsies at 
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the Berlin Chari t(^, Landau found four cases only in which a movable 
kidney had been noted; out of 1600 at Guy's, Durham noted two only ; 
out of 5500 at Oppolzer's Clinic, Rollet found twenty-two ; and Sir 
Andrew Clark stated that he had met with only two examjdes in the 
course of 4000 post-mortem examinations. 

The usual direction of the displacement is downwards, forwards and 
inwards ; and, in slipping, the organ usually rotates so that the upper end 
and outer border move forwards, and the hilum is directed* inwards and a 
little backwards ; the extent of the motion being apparently limital by 
the length of the vessels. Adhesions or alterations in the surrounding 
viscera may lead to |aodifications in the direction of the displacement. 
Tlic records of operation testify to the variety of positions which the 
gland may assume, such as* those described by Urag and others. Hosier 
found the gland with the hilum directed upwarefs, and its conA^ex border- 
lying horizontally. All forms arc usually associated Avitli a medial dis- 
placement of the ascending colon, and the gland is usually l)clow the 
level of the duodenum (Abcrle). In many cases there is a remarkable 
absence of perinephric fat, but even this is by no means invariable 
(Durham). 

Causes. — This displacement is notl" uncommonly associated Avith 
others, such as hernia or retroflexion of the uterus ; sometimes it is part 
of the general relaxation of visceral connections named EnteroptosL^ 
Avhich has been described by Glenard, Ewald, and more recently by 
Grasset and liauzier [vide art. “ Knteroptosis," vol. iii. p. 587]. liaiidau 
noticed that in most of his cases the abdominal Avails wore flaccid ; 
but the kidneys lire not movable in all cases of pendulous abdomen. 
Any conditions Avhich relax the abdominal Avails certainly seem to dispose 
to this affection ; and in this manner aa^c can explain the mobility of the 
tAvo kidneys noted by Siredey after hysterectomy. The range of motion 
Agarics from 3 or 4 cm. to 25 cm. In a case described by Dr. Bindley 
the kidney is described as moving under the peritoneum over a space 
Avhich is called a circle Avith a diameter of 8 or 9 inches. 

The predisposing causes are relaxation of the abdominal Avail, 
diminution of the perinephric fat, and congenital elongation of the 
vessels. Indeed, it is probable that in most of the cases there has been 
some such congenital predisposition to the displacement ; possibly, as 
Weisker has supposed, Avherc a wide interA^al exists betAveen the layers of 
the mesocolon, nephroptosis may be specially liable to occur. In the 
ancient description of dislocation of the kidney giveif in Pedemontanus' 
edition of Mesuo’s Avorks, too frequent Avarm bathing is assigned as a 
jpr%:lisposing cause (1581, p. 74 f.). The immediate cause of the disloca- 
^ tion may be a bloAv, a fall, a tAvist of the spine, or the carrying of a 
weight onjthe back Avhon the body is boAved forAvards, violent coughing, 
or straining in vomiting or parturition. Treves has seen a normal kidney 
^A»"orked out of its place by a Augorous masseuse Avho mistook it fqr a 
faecal mass. There is no doubt of its frequent association A^ith pregnancy,* 
a change Avhich disturbs the peritoneal relations of so many of the viscera; 




NEPHROPTOSIS 


343 


and most cases are recognised for the first time when the alKlominal 
■parietes are relaxed after parturition. Gueneau do Mussy attempts to 
account for its being more commoidy met with on the right than on the 
left by the supposition that the uterus rises more on that side. Landau 
believes tie dragging influence of a colon distended with feeces to have 
some effect in the production of displacement ; but this factor is under- 
valued by Champneys, the translator of his monograph (p. 279). 
Cruveilhier long ago pointed out the influence of tight lacing as a cause 
of displacement; and this cause has been reaffirmed by ilartels and 
Muller- Warncck ; the latter blames also the laced bodices used in some 
countries. The objections of Landau (p. 275), who discredits the dis- 
placing influence of the stays, have been fully ans'wered by Manassein, 
by Kuster of Marburg, an<l by Hertz ; the lastriiamed author shows that, 
in most cases, the tight-ldcc line on th^ liver is on the same level as the 
upper polo of the kidney. Thus pressure on the liver may be transferred 
to the right kidney and may dislocate it. The drag of heavy garments 
fastened round the waist also exercises a displacing influence ; and 
Sophia Chamney has pointed out that this drag is even more injurious 
in the woman than it would be in the man ; on account of the smaller 
lumbar curve and the greater shallowness of the bed of the kidney in that 
sex. The wearing of high-heeled shoes is also blamed l>y Von Koranyi 
as predisposing to it by altering the lumbar curve. 

In many cases, falls, fits of coughing, the jolting of carriage exercise, 
violent retching, and so forth, have led to the fii’st recognition of the 
condition, if they have not been its producers (Henoch, F(U‘l)er, Le Ibiy, 
Defontaine). 

Symptoms. — Out of 270 cases in Avhich nephroptosis was determined by 
palpation, there were no symptoms of distress in 130; of the remainder, 
72 suffered from various neuroses arising from the uneasiness felt in the 
kidney, from slight pressure effects, and from apprehejision that this mal- 
position might at any time give rise to more serious tnmble ; while in 
68 the condition was accompanied by symptoms of a more serious nature 
(Curschmann). The sensation is one of weight and dragging with occasional 
colicky pains, and a sickening feeling when the kidney is jjressed upon. This 
pain increases markedly during the incidence of the catamenia. Some- 
times these sensations are intermittent, and have been compared by some 
patients to the sensation of (piickening ; indeed the symptoms have 
actually been mistiiken for pregnancy (83). (Sec also Danlnyi.) In 
some cases the symptoms discappear during pregnancy, the enlarged 
uterus and the increase in the amount of retroiieritoneal fat during 
that condition supporting the oi-gan. 

The catamenial aggravation of the characteristic sensations has Leci* 
pointed out by Becquet, Lancereaux, Sawyer, and Fourrier; and has bcon. 
regarded as indicating an etiological connection between the 'conditions : 
but although there is, as Virchow showed, a vaso- motor connection 
•between the uijerus and the kidney, yet it is difficult to see how any tem^ 
porary increase of blood-pressure can cause permanent molality. Guy on 
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describes a case which first became noticeable in the menopause. In this 
connection a case published by Dr. Ferguson of Perth is particularly 
interesting. 

The more troublesome effects of nephroptosis are twofold, disturbances 
of the digestive canal, and obstruction of the ureter or the rAial vessel. 
Besides these there are certain pressure effects, such as “ kidney-pain,” in 
the knee, heel, or along the outer side of the thigh, and also along the 
genito-crural nerve in males, together with neuralgic pains in circum- 
scribed areas of the body-wall ; sometimes on the opposite side to tj^at of 
the displaced kidney. In rare cases oedema of the right leg has been 
seen from pressure on the common iliac vein (Landau) ; while there is at 
least one case on recoitl of thrombosis of the inferior vena cava (Gii;sird) (43). 

The disturbances affecting different parts of the digestive canal are 
sometimes very severe. Mathiei^ states that tlfe percentage of cases of 
movable kidney in dyspeptics is very large ; and it is well in cases 
of unaccountable disorders of digestion to search for the existence of 
nephroptosis. The symptoms are gastric pain, loss of appetite, frequent 
vomiting, and the other signs of gastric catarrh ; the bowels are often 
obstinately constipated, the body becomes emaciated, and sometimes 
jaundice supervenes, lasting a few days, disappearing and recurring. In 
some cases the resulting exhaustion has almost proved fatiil (Fauldcr 
White). In other instances intestinal obstruction has been attributed to 
renal pressure (Rollct, Dora). In others, again, obstinate faecal accumula- 
tions were associated with nephroptosis (Kidd). The gastric symptoms, 
first described by Dietl in 1864, are liable to sudden and violent exacer- 
bations, or “ gastric crises,” attended with abdominal tenderness, and 
sometimes with a slightly raised temperature. These symptoms last a day 
or two, disappearing if the i)atient continue recumbent ; but arc apt to 
return when the body reassumes the normal upright position. During 
the crises there is usually a transitory jaundice such as that described 
in Hale White’s cases. In rare cases exacerbations of this nature have 
ended in peritonitis which has proved fatal (Berry). The appearance 
of the patient in several cases has been suggestive of malignant disease 
of the stomach, as described by Lochhead. 

The amount of displacement is not necessarily commensurate with the 
severity of the symptoms. Edebohls has noticed that sometimes the 
cases with the most distressing symptoms are those in which the kidney 
has comparatively small range of movement. 

Another scries of disturbances may bo met with in cases of nephro- 
ptosis. After some rapid or violent movement there is a sudden accession 
of intense and sickening pain ; the abdomen becomes distended ; the region 
•of file kidney becomes excessively tender; giddiness, faintness, and some- 
• times delirium supervene ; the pulse is small ; the skin is covered with a 
cold sweat ^ the urine becomes scanty, dark in colour, and sometimes con- 
tains albumin and tube-casts. The symptoms increase for three or four 
Hays and then subside, recovery being generally accompanied by a copious 
flow of clear urine. These violent attacks have been attributed by Dietl 
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and Ebstein to the wedging of the kidney into the siibperitone«al* tissue ; 
and by Gilewski to acute hydronephrosis from the imjmction of the 
kidney between the last rib and the vertebral column : and to them has 
been applied the name renal incarceration, from a supposed analogy with 
the stran^lation of a hernia. Landau, howcv'cr, from his own experi- 
ments, as well as from those of Robinson and of Peris and Weissgerber, 
has made the suggestion that they are duo to torsion of the renal vein, 
as the pathological conditions are very like those which result from the 
experimental deligation of that vessel. Newman also in the course of 
several operations has verified the existence of this vascular torsion due 
to rotation of the kidney, giving rise to p«aroxysmal hjcmatui'ia (95, 96). 
Ill these c|Lses temporary albuminuria and tube-casts were due to mechanical 
hyperaemia ; and Newman found in one case thafc the rotation of the kidney 
around its shorter axis haH twisted the ureter and blood-vessels round each 
other. 

Another series of distressing symptoms may arise from obstruction 
of the ureter occurring in a like manner from the rotation which 
accompanies the descent of the kidney. The same kiiul of kinking which 
has ])een described as affecting the veins must take place in the ureter ; 
and this, by its frequent repetition, leads in process of time to dilatation 
of the pelvis of the kidney, and so to hydronephrosis. The ])rocess of 
dilatation has been carefully worked owt by Landau, who has exjfiained 
the mechanism of its occurrence. Cases illustrative of this effect have 
been described by Hare, Pernice, Ahlfcld, Cole, Clement Lucas, and Morris 
(87). In {^mc of the 83 cases described by Terrier and Ikiudoin it is 
shown that the ureter has become permanently distorted by the occurrence 
of local inflammatory action, producing adhesions. For recent experi- 
ments on the mechanism of these intermitting hydronephroses, see 
Tufticr (128). 

As a consequence of the interference with the vessels due to displace- 
ment, the movable kidney is liable to atrophy, this change being secondary 
to the displacement. In other pathological conditions in which the kidney 
incre«ases in size and weight, displacement may tiiko place, but this is only 
a secondary consequence of the enlargement. Thus tuberculous, carcino- 
matous, and sarcomatous kidneys may become movable and slip d(jwn- 
Avards. Calculi have also been found in displaced kidney, and consecpicnt 
pyelitis has been described by Dickinson, Fritz, and Hickinbotham. 
While in general there is very little change in the nature and amount 
of the urine in nejjhroptosis (Kosenstein, Henoch) (54), yet sometimes 
there is periodic polyuria, as in the case described by Oppenheimer. 
Apolant accounts for this by supposing the nerves to be stimulated py 
the displacement. 

As a collateral reflex concomitant of movable kidney tachycardia has 
been noted by Eccles. Certain conditions of the surrounding viscera 
have^ been occasionally found to accomi^any nephroptosis. The liver 
f'fequently 8hoA\% deformation from the same causes which have causetf 
the renal displacement, especially from tight lacing ; and the kidney may 
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be adherent to the anterior edge of its right lobe. The gall-bladder has 
been found dilated in a few instances (88). 

But the most characteristic of these changes in neighbouring organs 
is the dilatation of the stomach which Bartels of Kiel has described, and 
attributes to the forward displacement of the gland pressing oh the fixed 
descending portion of the duodenum, and so mechanically obstructing the 
normal passage of the chyme. This view is supported by Mathieu (82), 
Stiller, and Muller-Warneck. In Franks’ case a peritoneal band from the 
upper portion of the kidney was attached to the duodenum in such a runner 
that, when the kidney was drawn down, the band dragged upon the duo- 
denum and kinked it^ thus practically occluding its lumen. Similar bands 
have been seen by Lenharz and Weiskcr, and I have been able Jto demon- 
strate the existence of fokls of peritoneum of this nature in subjects in 
our dissecting-room. This condition, which w8uld have been missed in 
Franks’ case had the operation been performed retroperitoneal ly, is, I 
have reason to believe, not very uncommon, and furnishes a natural and 
adequate explanation of the gastric disturbances. Such bands may pass 
occasionally from the upper part of the duodenum, but they are more 
commonly attached to the middle or lower part of the descending portion, 
in the position nearly opposite that at which the bile-duct enters. The 
drag of the peritoneum on the duodenum is probably the commonest cause 
of the temporary jaundice which often accompanies the gastric crisis, and 
of the dilatation of the gall-bladder. The objections which Oser has 
brought against Bartels’ hypothesis do not apply to that of Franks ; on 
the contrary they rather favour it (100). Edcbohls’ opini^)!! that the 
gastric crises arc due to traction upon the nerves of the solar plexus (/or. 
cii.) is unsupported by any evidence, and is insutficient to account for the 
gastric eidargcment and jaundice. Newman’s suggestion that the jaundice 
is the result of concurrent biliary colic or catarrh of the bile-duct leaves the 
frequency of the coincidence unexplained \ as does that of Lindner that 
the jaundice arises from a reflex spasmodic stricture of the bile-duct. It 
is improbable that the displaced kidney itself can ever press on the bile- 
duct or on the diverticulum Vateri as Littcn supposed. Adhesion of a 
movable left kidney to the descending colon has likewise been met with 
as a result of circumscribed adhesive peritonitis. 

Weisker, in the paper already quoted, has called attention to the 
close connection of the liganientum hepato-duodcnalc to the bile-duct, 
which lies in its sharp border ; and, as that fold is directly continuous 
with the peritoneal capsule of the kidney, it is difficult to imagine any 
very great displacement of the kidney taking place without an interfer- 
ence with the duct. Fischer-Benzon has described the coexistence of a 
dilated cmciim with nephroptosis. 

Diagnosis. — Generally speaking, the diagnosis of movable* kidney is 
not difficult ; careful palpation by Franks’ method usually suffices to detect 
^the tumour. The peculiar sickening sensation when it is squeezed^ and 
the position and form of the swelling, are characteristic, fiometimes there 
is a clearer percussion note than usual in the lumbar region (Guttman); but 




NEPHROPTOSIS 


347 


this is a very variable character. I have found the usual dull perctission 
note in a case in which the kidney was much displaced ; and Landau has 
also noted the untrustworthiness of this sign. The conditions which most 
simulate it g,re those phantom contractions of the recti and internal oblique 
or transversalis muscles which appear as oval, smooth, definite tumours ; 
but these resolve under chloroform, and although a movable kidney 
usually returns to its normal place under an aiuesthetic, yet it is easy 
in such cases by bimanual palpation to ascertain the mobility of the gland. 

Tl*re are no pathognomonic symptoms of mov able kidney ; but in 
cases where unaccountable gastric crises occur, or intermittent hydi oncpli- 
rosis can be diagnosed, a movable kidney may be suspected. As most 
of the conditions which are liable to be confoundetf with it show dis- 
tinctive characters, in obscure cases, when the •tumour itself is not dis- 
tinctly palpable, the diagnosis is generally arrived at by a process of 
exclusion. Faecal accumulations, hydrostilpinx, omental tumours, cancer 
of the colon, enlarged gall-bladder, the “ tight-lacc lobe of thcr liver, 
ovarian tumours, and hydatid disease have all been taken for nephro- 
ptosis, but can usually with care be discriminated. On this subject 
Landau has made some acute observations. The diagnosis of enlarged 
gall-bladder from movable kidney is treated more fully in the cha])ler 
on “Diseases of the Gall-bladder” (p. 229). 

Treatment. — The treatment of movable or floating kidney is twofold 
— palliative and operative. In oases in which there are no symptoms, or 
merely trivial neuroses, the constraint of a well-fitting tight jersey, put on 
before the patient rises from bed, careful attention to the boAvcls, and the 
avoidance of violent exercises, such as dancing and running, generally 
suffice to avert more serious discomfort. If these prove insufficient to fix 
the kidney, some more direct means of support may be used, such as a well- 
fitting abdominal belt extending from Pou})art's ligament to the seventh 
* rib, or Landau^s abdominal stiiys Avith Imsks extending to the pubes. 
Massage has been recommended by Landau and by Ph’senberg; and 
general treatment, especially ferruginous tonics, strychnine, and local 
douches or shower-baths, often proves of service. 

Many forms of special retentive apparatus have been devised, (iuencau 
de Mussy suggested the use of an L-shaped pad beneath the abdominal 
binder, the horizontal leg ])eing placed bcloAv, and the vei tical external to 
the gland. Plllinger recommends a special form of bandage. Smith in- 
vented a truss with a straight spring — not oblique like that of a hernia 
truss ; the posterior,end is provided Avith four small pads Avhich rest tAvo 
on each side of the spinal column ; and the anterior pad is a soft rubber air- 
cushion Avhich can be inflated to the required degree of tension. A sony3- 
what similf^r truss is recommended by Niehans (97), and a crescentic rubber 
air-pad has been devised by Stifler. A similar pad, invented by Bigg, is 
described in the British Medical Journal (11). 

IJor local pains hot fomentations and sedatwes may be used. Althaus^ 

. has recommended! the hypodermic injection of antipyrine ; and the pain * 
which sometimes supervenes in these mild cases from urnvonted exercise 
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genei%lly subsides with rest, fomentations, poultices, and belladonna 
plasters. 

When, however, the symptoms are severe, and retentive apparatus 
does not relieve them, or is not easily borne, surgical interference is called 
for. Two operations have been proposed — Nephrectomy and Nephror- 
rhaphy. The former has been advocated by Keppler, who regards a 
movable kidney as a continual menace to life ; but it is a serious opera- 
tion, and of the thirty cases recorded between 1870 anct 1887 nine were 
fatal. The first recorded extirpation of a movable kidney was performed 
by Dr. Gilmore of Mobile, Al., in 1870. Of the fatal cases one is 
interesting, as the excised gland proved to be the only kidney possessed 
by the patient, who in consequence died of uraemia on the elreventh day 
(Polk). Meriwether mole wisely sutured the solitary kidney in a case ot 
displacement. Cases like tjiat recorded by Iftiger are also calculated to 
make us hesitate to advise nephrectomy, except in those instances in 
which® the displaced organ is hopelessly diseased. Adding in the more > 
recent cases which have been recorded since the publication of Newman’s 
list in 1888, the mortality of this operation up to date has been 23 per cent. 

The operation of nephrorrhaphy — suture of the movable kidney to the 
abdominal wall — was introduced by Hahn in 1881 ; and was first 
practised in this country by Newman (94). This is a much safer operation ; 
Keen has tabulated 134 cases in which it has been performed, out of 
whieh only four were fatal ; Neumann has collected records of 274 cases, 
out of which only 1‘82 per cent were fatal ; and, still later, Albarran gives 
the stiitistics of 374 cases, showing a mortality of 1*87 per cent. These 
statistics justify the term “ simple and safe,” which Mr. Clement Lucas 
has applied to the operation. The French authors in general call the 
operation nephropexiay a name invented by Le Dentu, after the analogy of 
the name of hysteropexia applied to utero-fixation by Trelat. 

The different methods of nephrorrhaphy have been experimentally in- • 
vestigated by Van der Lee and Triomi ; but generally the operation is per- 
formed by the lumbar incision. The objects of the operation are to fix the 
kidney and its capsule to the abdominal wall, to attach the kidney to its 
capsule, and to reduce the size of the cavity in which the kidney moves. 
The incision needed is usually a little over 8 cm. long, and is carried from 
a point 1 cm. below the last rib close to the outer border of the erector 
spinee, obliquely downwards and outwards towards the iliac crest ; the 
fatty capsule is to be opened, and if loose a part of it should be cut away. 
Herczel, Tillmanns, and Lloyd have recommended , the incising of the 
fibrous capsule so as to denude the cortical substance (9, 22). The operation 
requires to bo varied to suit the case. M‘Cosh points out that, accord- 
ing to circumstiinces, the fatty capsule may or may not be .opened ; it 
may suffice to pass the sutures through it, or, the fatty capsule being 
opened, the sutures may be passed through the fibrous capsule, or through 
^ the parenchyma of the gland ; or the fibrous capsule may be partly 
stripped off. The incision described usually gives sufficient room for the , 
subsequent proceedings ; Ceccherelli, however, found it necessary to resect 
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the eleventh and twelfth rihs, but his patient died from the consequences 
‘ of his wounding the pleura. It is seldom necessary to drill the last rib 
and suture the gland to it, as was done by Lowsoii.^ In one of Walther's 
cases where a reoperation was required, he found it desirable to suture 
the kidney to the costal periosteum. The sutures may be silk, kangaroo 
tendon, or silkw'orm gut ; but they must bo strong, as Newman has found 
that those which traverse the kidney substance are very rapidly destroyed. 
They are most conveniently inserted by the circular Hagedorn's needle. 
Newm%n uses a drainage-tube; but Morris recommends ^Kicking the 
wound with gauze or lint. Two to four stitches are usually enough, the 
sutures being inserted as widely apart as possible in the gland (Treves). 

* In cases where the diagnosis is doubtful, the intra-poritoneal operation 
is recommended by some (Herezel, loc. cii\ the ificision being made in the 
linea semilunaris (LangenlAich). In a case thus operated on by Sir W. 
Stokes, adhesion took place without suture, as a result of the manipulation 
^to Avliich the kidney was subjected. 

In all cases the patient must be kept recumbent for about six weeks 
after the healing of the wound, and should wear an abdominal belt for 
some time afterwards. The results of the operation as given by Albarran's 
stiitistics show that 64 per cent were completely successful, 14 per cent 
were partially successful, and 22 per cent were failui’es. In Neumann’s 
list, 65*32 per cent arc recorded as successful, 10*36 per cent were par- 
tially so, and 22*07 failed. 

Some modified operative procedures have been recommended by other 
authors. Kipdel has introduced a method of fixation to the diaphragm 
which, although advocated by Reineboth, docs not seem to j)OS8ess any 
advantage. Mikulicz, by painting the peritoneal surface with iodoform 
collodion, has succeeded in producing a circumscribed adhesive infianimation 
so as to fix the viscera together. In case adhesions of the kidney to any 
•of the viscera are found in the course of the operation, Sulzcr recommends 
that care be taken not to stretch them unduly ; permanent traction is 
apt to be followed by persistent pain. When nephroptosis is a part of a 
general condition of enteroptosis it mu.st be treated accordingly (Treves 
(125), De Eenzi) [see also article “Enteroptosis,” vol. iii. p. 587], The 
treatment of hydronephrosis, when complicated by mobility, differs in 
little from that occurring when the gland is in its normal site [see 
article “Hydronephrosis,” p. 430]. 

Alexander Macalistek. 

^ Albarran recoiiimeiid.s that the length of the twelfth 111) should he aHcertained before 
operating, a.s he believes that if it l>e uniiHually short there is danger of wounding the pleura. 

however, is only an occasional danger, as in seventeen cases m which this ril) was iiiuJIr 
6 t;ni. m length, the pleura was as far as usual from the track of the needle. Holl and 
Lange have, however, found that in some cases the pleura does <lesceiid as fpr in such 
instances as in those having the normal length of nb, and Dumreicher has actually ojicned 
the pleura in operation on an enlarged kidney. 
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DISEASES OF THE KIDNEY CHARACTERISED SY 
ALBUMINURIA 

The present article deals with the diseases of the kidney which are 
ordinarily indicated by the presence of albumin in the urine. Thei^namc 
albuminuria is too comprehensive, for it is not proposed hero to include 
functional or cyclic albuminuria, or that of adolescents, or any of the con- 
ditions of which haemorrhage is the essential characteristic though albumin 
may at times be present without the other constituents of blood. Nor does 
the term Bright’s disease exactly fit. This desci'iption covers much of the 
subject, but not the whole. The denomination has by common usage, 
for which the public arc mainly responsible, become restricted to the 
more chronic and persistent varieties. To say of a person with a 
temporary nephritis that he has Bright’s disease would give a false 
imiiression, create unnecessary alarm, and convey a sentence of death to 
one not doomed to die. The topic in hand cannot be more tersely 
defined than as diseases of the kidney characterised by albuminuria. 
These may be broadly divided into three gi*oups, though the demarcations 
are not sharply defined, for the conditions run more or less into each 
other and present a certain amount of intermixture. The broad divisions 
are as follow : — 

I. Nephritis, tubal, diffusb:, and glomerular. — Wo have 
here the immediate results of inflammation, which may affect the 
tubes only or involve also the interstitial tissue or the Malpighian 
bodies. This state of the organ is generally attended with con- 
gestion and increase of bulk, the latter chiefly in the cortical tissue. 
The congestion is most marked in the early stages, the swelling in the 
later. The surface long remains smooth, at any rate until contractile 
changes are superadded which may eventually give rise to superficial 
unevenness and remove the condition into the second class, that of the 
granular kidney. The climax of the first class is reached in the large 
white kidney of nephritis. 

II. The granular or cirrhotic kidney. — This may arise as 
the sequel of acute interstitial inflammation ; or, what is more common, 
may present itself as the result of gradual, insidious changes, no 
doubt inflammatory in their essence, but so obscure in their beginning 
an<jl, latent in their progress that no inflammatory outbreak can be 
discerned in their origin or course. The leading characteristic of this 

' organic state is contraction, of which superficial granulation or minute 
nodulation is the sign. The contractile process may lessen or super- 
sede an antecedent increase of bulk, or, as more often happens, may 
occur without it, the organ beginning to shrink from the first. 

III. The kidney of lardaceous disease^ otherwise described 
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AS WAXY OR AMYLOID. — This commoiily occurs together with cliauircs 
of the same nature elsewhere. The essential fault is a deposition 
within the organ of a peculiar substance which is difterent from all the 
normal components of the body, and is best detected by its reaction 
A\ ith iodirft). The alterations in the kidney present a great variety, and 
have already been described. [Sec vol. iii. p. 259.] 

The lardaceous process is apt to set up in the kidney various inflam- 
matory and Abiotic changes, which consequential complications impart 
to th^ organ many of the characters which belong to nephritis and 
granulation. 

It will be observed that I have not mentioned the ./’a//y kidney as a 
substantivjB or independent condition. The renal epilhelium may become 
charged with oil in a variety of circumstances it is often so, even to a 
considerable extent, withdtit any interference with the renal functions, in 
connection with states which concern the whole body. With tuberculous 
disease, such as phthisis, it is often so. With niany conditions which 
iifl'cct the kidney locally the epithelium often displays this state to 
AW extreme degree. It is often so with nephritis, particularly when this 
IS due to cold ; after scarlatina there is little tendency to fattiness. 
A\'ith the granular kidney the fatty change may bo presented, and with 
the lardaceous the epithelium is sometimes loaded with oil to the extreme 
of ])ossibility, while at other times it is free. There is a close association 
between fatty and lardaceous change, as is often seen in the livei-. 
Alcoholic drinks, particularly beer, tend to make the kidneys fatty, 
whether in connection with other renal alterations or without them. The 
peculiar action of phosphorus in producing fatty degeneration of the 
kidney, as well as of other organs, need not here be dwelt upon. 

I. Nephritis. — Morbid anatomy. — Before proceeding to cliniwil con- 
siderations, I will say as much concerning the morbid anatomy of the 
disease as is necessary for the understanding of its course and symptoms, 
^lany pathological details, which need not be recapitulated here, will 
he found in another part of this work. Unlike many other diseases, the 
definition of nephritis lies in its morbid anatomy, which may therefore 
he properly considered before its clinical manifestations. 

The more closely we regard the results of this disease the less simple 
'VC find them to be. Inflammation, which notaVily involves the tubes 
and is revealed to us only by their means, is apt to be shared by the 
interstitial tissue, apd to display after death a complex condition. It is 
not possible, therefore, to deal with the varieties of nephritis with academic 
<hstinctnes8, nor can we assume exact limitations which nature does qpt 
present. 

Nephritis may be acute or chronic, with many degrees of intensity or 
protraction. 

To t«ike, first, the acute form, as commonly presented two or three^ 
vvjecks after its*%)utset, the result of cold, scarlatina, or diphthena, the 
kidney may be thus described. It is increased in weight and bulk, but 
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not to the extent attained by the large white kidney of chronic disease 
In an extreme case, particularly of the congestive variety, the weight may 
bo doubled or even more \ but usually the increase is in much smaller 
proportion. The surface remains smooth, and the capsule thin and 

unadherent. The organ is everywhere, even including the pclVic mucous 

membrane, hyperoemic. The capsiilar surface is injected especially as to 
the minute intcrtubular network ; stellate veins belong to a later period 
The whole organ on section exudes bloo<l freely, and the co' tex is uniformly 
besprinkled with conspicuous red specks, which arc injected iMali^ighian 
bodies; the hyperiemia of the cortical substance is to a certain extent 

masked by its infiltration with a pale or bull' material which chiefly 

consists of a superabundance of epithelium. 

The most striking change, as viewed with the microscope, is the 
obstruction and distension of the tubes, which rii’e stuffed with epithelium, 
granular matter, and often blood and fibrin ; to the more or less oblitciM 
tion of their channels. Sometimes the filriin is so abundant as t(» 
occupy most of the tubes to the exclusion of their epithelial lining, lying 
in immediate contact with the basement membrane — the situation sug 
gesting that the adventitious material is an exudation from the tube wallj* 
rather than an escape from the Malpighian bodies. The general sealing 
up of the renal exits which results is necessarily attended with cone 
spondiiig diminution of ur ine. 

In many of the more intense, the more protracted eases, and often th(‘ 
scarlatinal cases, the intertulmlar .substance shares in the inflammator\ 
pi’ocess, and displays hyperirucleation and new fibroid growth. The new 
growth is more or less uniformly distributed between the tubes, in wlricli 
respect the fibrosis of acute nephritis differ*s from that of the chronic 
granular kidney, where it presents itself in ])roccsses. 

There are many grades in the condition of nephritis, and rnudi 
variation in the amount of change which appeals to the naked eye 
Sometimes this is so little conspicuous tliat though the renal distur’bamc 
may have been sufficiently evident during life, yet after death it might be 
over’looked by a careless observer. In other cases the disorder leiids to 
organic alterations so obvious that it is a marvel that they so long escaped 
record. I have pr^eferred to place first the conditions most frequently 
met with; I now come to one wdiich is less common but riiore striking 
Sometimes, pjirticularly when the attack is the lesult of a definite e^ 
pos\iro to cold, and the subject middle-aged and intemperate, an acute 
form of nephritis manifests itself which is characterised by extravagant 
congestion, even to chocolate or purple, and great aiid rapid swelling of 
t^o gland ; so that, as I have seen at least in one instance, the kidney- 
have burst their capsules. Short of this exceptional result, the whole 
organ, but chiefly the cortical tissue, is enormously swollen, the cortex 
changed "^to a deep coffee colour, and the cones to purple, while the tubo 
^are distended chiefly xvith epithelium and blood. If the blood be removed 
by washing, the cortical tissue will show, what before ^vas obscured,, a 
finely-divided supei*addition of a buff colour. An admirable representa- 
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tiori of this form of kidney is to be seen in Bright's cl;issic;vl* work. 
1 have elscAvhere recorded in detail the case to which I ha^e already 
referred, in which the capsules were torn open by the swelling of the gland. 
It will be seen by the illustrations which I have elsewhere published 
that the interstitial tissue, both in the cortex and cones, was profusely' 
(.h.irged with a new coj-puscular formation. It was not impossi])le that in 
this case the intense nejdivitis may have been associated with hanuo- 
ulobinuria. • 

It.must not be passed Avithout notice that in certain eases of diffuse 
iiej)hiitis, particularly of scarlatinal origin, the Mali)ighian bodies are 
especially involved to the extreme diminution of the iirim*, and the name 
glomerulai; nephritis is applied to the condition. Thrs is characterised by 
iiricmia rather than dropsy. The change may occur in the course of 
scarlatinal nephritis, yvhile*as yet the inflammatory process is but iiici})icnt 
in the tubes and general interstitial tissue. There is a copious nuclear 
^ formation Acithin the Malpighian capsule by Avhich the contained vessel 
may be compressed, the ciipsulc is thickened by a similar groAvth, and 
there is hyaline degeneration of the Malpighian coil. The change 
conveys the suggestion that Maljhghian structure is early and intensely 
allected by some irritating property in the scarlatinal lilood or in the 
urine Avhich here tiikes its oiigiii from it. 

L^issing from the acute to the chronic Ave reach the large Avhite kidney 
of nc])hritis. “The largo AA'hite kidney,” and that in a most typical 
shape, may also be a result of lardac<‘ous disease ; the term, therefore, is 
not distinctive unless the (jualification “of nephritis” be added. The 
large white kidney of nephritis is a sufliciently striking manifestation of 
renal disease. The organ is increascil CAuni to three tinu's its normal 
weight. The surface as yet remains smooth. It is abnormally [lah^, the 
pallor of the surface relieved by stellate veins or indefinite patches of 
• congestion. The cortex on section is seen to bii similarly pale and 
gic*atly increased in bulk. The cones arc likewise increase<l, but to a h‘ss 
‘ xteiit; they retain much ot their normal red colour, so that the contr.ist 
bt'tween them and the pale or buff cortex is far beyond what the healthy 
kidney presents. The condition is the issue of a general or <liffuse 
nephritis which affects both the tubes and the intei tuliular sulistance. 

I he tubes are variously distended ami obstructed, and the material betweem 
llicm hypertrophied, hyperiiucleatc<l, and beset with the fibrilbe of ncAV 
fibroid tissue. 

The ne.xt phase^ Avhich is one of slow and infretjuent attfiinment, is 
the conversion of the large smooth kidney into the contracted and 
granular. The ncAv fibroid tissue gradually contracts, as its manner jp, 
draAvs in the surface at numerous points of attachment, and narrows ami 
strangulates the tubes which it inv^olves. The resulting comlition, one of 
c ontracting fibrosis, is essentially the same as that of the granular kidney 
of gradual acces.sion, though there are differences of appearance which , 
^ point to the differences of origin. With the ordinary granular kidney 
the change begins upon the surface with a fine and regular granulation, 
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and slowly reaches the inner parts, which long retain much of their 
natural colour and texture. As the sequel of acute disease a superficiiil’ 
unevenness in the shape of scattered indents or depressions is super- 
imposed upon the preceding general change. The unevenness may in 
course of years attain to something of general granulation, hut this is 
seldom so regular as in the contrasted condition. Even then there 
remains much of the original white or buff colour, and of cortical excess, 
particularly in the deeper parts ; so that many of the internal characteis 
of the large white kidney arc still to be found in association wi^i^h the 
granulated surface of contracting fibrosis. 

For purposes of ^ classification, dealing with the kidneys as displayed 
post-mortem, nephritis is better defined by naked -eye observation than 
by microscopic. The microscope will show various forms of disturbance 
in the tubes and their contents; it may 6r may not display the 
results of interstitial inflammation in hypernucleation or overgrowth, 
since they may be present or absent according to the cause and 
intensity of the attack. The question whether the inflammation 
is confined to the tubes, or affects also the intertubular substance, does 
not enter into the definition. The kidney of nephritis must be 
defined partly by negatives *. it gives no lardaceous reaction ; it is not 
contracted, or at least not so much contracted as to entitle it to be 
classed as contracted and granular, which state nephritis may ultimately 
lead to. The surface remains smooth, or nearly so ; the cortex is incrcasecl, 
often greatly. The disease attains its extremes, as the swollen chocolate 
kidney of acute inflammation, Jind the large white mottled kidney of 
chronic disease ; beside and between which there are a variety of 
intermediate states characterised by increased cortex and smoothness 
of surface. 

Sex and Age. — First with regard to sex — all forms of albuminuria arc 
more common in males than females. With nephritis this difference exists 
at the earliest periods and increases as age advances. In early life, when 
nephritis is largely due to scarlatina, the difference is apparent. Dr. 
Tripe, writing of scarlatinal dropsy, gave the proportion of males to 
females as 60 to 39. Of 105 ciises of nephritis from all causes in 
children under 12 years of age, at the Hospital for Sick Children, 5S 
concerned boys, 47 girls. Later the preponderance is on the same 
side. Taking adults, that is, persons over the age of 16, and appealing 
to 54 cases under my own observation, I find that there were 33 male 
subjects, 21 female. ^ 

The greater prevalence of albuminuric disease, connected as it so often 
i^ with inflammatory action whether acute or chronic, in the male is 
only what would be expected. An orgjxn is perhaps liable to disease of 
this natqre in some sort of proportion to its activity of function ; it is 
certain that it is so liable in proportion to its subjection to morbid 
, stimulation. The man habitually throws more work upon the kidney in 
eating and drinking than does the woman. He is ifVore cxposecl to 
weather than she is, he has a greater propensity to gout, and he is more 
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conversant with lead. There is one cause of renal disease which* affects 
the female only, to wit, pregnancy ; but this is not enough to counter- 
balance the other causes of renal disease. 

Next |is to age. The disease preponderates in early life, though 
perhaps no age can claim exemption. It is nearly unknown in the first 
\’ear, rare in the second, afterwards common up to the beginning of old 
age. The frequency with which it happens in children as the con- 
sequence of scarlatina or cold must have struck every one who is familiar 
witli fhe diseases of childhood. As to its occurrence in later life it may 
be stated to be rare after 40, not unknown after 50. The cases admitted 
into a general hospital like St. George’s do not fairly present the pro- 
portion of children affected, since so maiiy of these find their way into 
hospitals special to them ^ the following figures^ therefore, iindcrsbito the 
occurrence of the disease in childhood. With this qualification they may 
be of value. Of 44 fatal cases of nephritis at St. George’s under my own 
observation, all of them certified by post-mortem examination, the ages 
at death were as follows; — under 10 years, 12 ; from 10 to 19, 7 ; from 
2.0 to 29, 10; from 30 to 39, 9 ; from 40 to 49, 4 ; from 50 to 59, 2. 
The oldest patient was 56 years of age. 

Causes. — As predisposing causes several present themselves — climate, 
heredity, drink, and mental or nervous exhaustion. Climate has a para- 
mount, overruling influence. Inflfimmatory conditions of the kidney are 
more frequent in temperate climates than with the extremes of either 
heat or cold, so that a medium temperature may be held to conduce to 
niflammaticrti of the kidney, as a temperature of the tropics conduces to 
that of the liver. At the same time a hot climate is by no means a 
preventive, for I have known acute nephritis to have been brought on in 
hot weather in India by keeping on wet clothes or long sitting in a cold 
bath. With regard to heredity, I may refer to a remarkable instance in 
which chronic albuminuria declared itself in four generations and fifteen 
individuals of an ancient family. From such post-mortem evidence as 
was obtainable, and from the fact that one of this stricken race ^ got 
completely rid of his albuminuria after having had it for many years, it 
was inferred that the disease was a very chronic form of nephritis. It 
might be debated whether in this case the hereditary tendency should 
not rather be called the exciting cause than the predisposing, for at least 
one of the subjects presented albuminuria at birth. Leaving the verbal 
question as of no importance, it is certain that heredity is a potent factor 
in the production cf nephritis. 

The especial liability of drunkards to be attacked with acute nephritis 
on exposure to cold, seems to warrant the placing of alcoholic intemp^^r- ^ 
ance amovig the predisposing causes of this disease. Among the cir- 
cumstances which, I think, prcdisjwsc to nephritis are mental Repression 
and nervous exhaustion. I have known this disease to come on under 
•such. circumstances from causes which would seem otherwise inadequate,^ 

' Occasional Pa^-iprs on MeiHcol Subjects^ W. H. Dickinson, p. 150. 
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that I cannot doubt that the renal susceptibility is increased by nervous . 
or constitutional depression. 

I have satisfied myself that the tubercular diathesis has no special 
association with nephritis. Before lardaceous disease was differentiated, 
it was common in the post-mortem room to hear a large white kidney 
called scrofulous. There might be some excuse for thus characterising 
the kidney of this type when it was lardaceous, and the result of scrofu- 
lous disease ; but the kidney of nephritis proper is not more apt to 
present itself in tuberculous persons than in others. • 

Coming to the excMinfj or immediate causes of nephritis, it would be 
possible, were we to include the more chronic varieties, to give a list which 
should contain most of the causes of the granular kidney, as Well as of 
what is generally recognised as nephritis, for the granular kidney is 
virtually a late result of nephritis in a chronic form. But I will restrict 
myself to nephritis in its more acute form according to the general 
use of the term. This limitation will exclude gout, which appears to 
have little to do with the acute forms of renal disease, however much it 
may be concerned with the chronic. 

The exciting causes of nephritis may be briefly classed as unnatural 
or excessive stimulation of the glandular function, irritation of the organ 
possibly not directed especially upon the secreting function, undue 
determination of blood to the organ, or retention of blood in it. 

In detail the causes may be thus S2)ecificd : — 

1. Circumstances which throw upon the kidney the work of other 
glands. Cold to the surface of the body, by checking perspiratioii, 
directing upon the kidney what should escape by the skin, and driving 
the blood from the surface inwards. Obstructions to the escape of bile, 
whence this irritant has to be vicariously eliminated by the kidney. 
Diabetes, which jiours sugar, which is a renal irritant, upon the channels 
of urinary elimination. Destruction of one kidney, whereby double 
work is thrown upon the other. 

2. Diseases which develop a renal irritant — scarlatina, measles, 
diphtheria, erysii^elas, septic disease, typhus, pneumonia, cholera (?), acute 
rheumatism (?). 

3. Matters tiiken from without which act as renal irritants : turpentine, 
cantharides, alcohol, lead, arsenic, etc. 

4. Conditions which act directly upon the renal circulation. Preg- 
nancy, by obstructing the venous exit; that this state interferes with 
the kidney in some other way is probable, the mechanical process 
admits of no doubt. Valvular disease of the heart, by causing venous 

► congestion — less renally mischievous than pregnancy. Malarial disease, 
by driving the blood from the surface to the deep organs. 

Befor^i considering these causes in detiiil I annex two numerical 
statements, which dis2)lay tbe frequency of the several causes of nephritis 
•at different periods of life : — 
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Supposed Causes of Nephritis in 86 Children between the Ages 
of 2 and 1 2, from the Hospital for Sick Children. 


Scarlatina . 
MeJblcs . 

Cold 

Erysipelas . 

Acute rheumatism 
Eczema , . 


75 

.1 


5 


1 

1 

1 


n 


St) 

I hilvc collected from my own notes 50 cases of nephritis in ad\ilts in 
uhich the causes appeared to be reasonably clear. »The preponderating 
influence *of cold is apparent. This agency^ alone or wuth others, 
accounted for 30 of the 5^). 


Supposed Causes of Nephritis in 50 Adults (Ages from 20 to 5.3). 


Exposure to cold or wet . . . ‘2‘i 

Cold or wet togethei uith diink . 6 

Diink ... . t> 

Scarlatina ..... . . 7 

Acute rhouinatLsiii ... . ‘3(0 

Malaria with exposure . 1 

Sleeping in newly-painted house . 1 

rrcgnancy ....... 1 

Destruction of one kidney by tiiherch* . ■ . 1 

Heavy weight (sack of coats) falling on loins . 1 


r>o 

Some of the causes of nephritis may be considered in further detail. 
Cold in the adult is the most fretpient of all the causes of the disease, 
definitely accounting for more than half of the cases. Among children 
cold is far less common in this relation than scarlatina. To produce the 
I'C.sult the cold must be applied in a temperate or warm climate. Nephi itis 
or renal dropsy is not a disease of the arctic regions. I suppose the 
active combustion required for the maintenance of vital heat consumes 
matters which in other circumstances might be thrown upon the kidneys 
to their detriment. The tropics attbrd no constant protection from 
nephritis, however generally infrequent are inflammatory affections of 
the kidney in these regions. I knew an instance where a young officer 
was immediately attacked Avith severe nephritis during hot weather in 
India, after getting Avet through in a thunderstorm and afterwards 
long sitting in a cotl bath. Cold to produce nephritis is usually long or 
lepeatedly applied, often during perspiration, and often during exhaustion 
or in connection with alcoholic excess. The cold, to be effective in tjie 
manner iq question, is usually applied for some hours, often for days or 
weeks. A Avalk of several hours in snow, a long drive in cold^ Aveather, 
a day’s Avork in cold and Avet, may be cited sta examples, as also may bo 
a shprter exposure, as in the case of a drunken man Avho refrigerated^ 
Irimself by sAviftiming in the Thames. Protracted cold bathing, apart 
from alcoholism, Avas presented not only in the case of the officer I have 
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just referred to. Sometimes repelited exposure, day after day, iu the 
course of out-door occupations, has been assigned as the cause, and in' 
other cases the disorder has come on as the result of habitual or long- 
continued exposure. A Cornish quarryman worked for six months undei 
a cliff, which formed the side of thc(iuarry, from which water diTpped upon 
him, so that he was generally wet all day, and got home wet through in 
the evening, often not changing his clothes. This was followed by gradual 
loss of health, pains in the loins, and chronic redema, with itrine albuminous 
to three-fifths. I knew an officer in whom aTi attack, at last fatal, f ok’ owed 
upon a month’s exposure to cold and snow in Armenia. There are many 
instances in which the attack has declared itself, usually by facial dropsy, 
almost immediately after the cxi^osure, as on the evening of the syime day , 
in other cases it has come (5ii later and more insidiously. A very intense and 
rapidly fatal variety is apt to present itself in iiAddle-agcd drunkards who 
take cold in some accidental manner, perhaps connected Avith their vice. 

The passing of bile with the urine is a definite cause of nephritis. 
The epithelial cells of the kidney become intensely yellow, and a tubal 
inflammation is set iqi, which imparts to the urine albumin and epithelial 
casts. Nephritis of this origin is temporary when the cause is so ; it is 
seldom severe, and not usually productive of constitutional symptoms. 

Diabetes also is apt to set up nephritis and make the urine albumin- 
ous. The irritating quality of the saccharine urine, Avhich is seen in 
its action upon the mucous membrane with which it comes in contact, 
may be the reason ; but I have sometimes asked myself whether both the 
albuminuria and the glycosuria may possibly have to do with the same 
cerebral irritation. Enough changes have been found in the brain of 
diabetes to indicate morbid action in it, though not enough to fix the seat 
or display the steps of the morbid process. It was long ago shown by 
Claude Bernard that while irritation of one part of the medulla made 
the imine saccharine, irritation of another part made it albuminous. It 
conceivable that a morbid change may produce both results at the same 
time. But I will not dwell on speculative considerations. The albumin- 
uria of diabetes is of the nature of nephritis. This condition is more 
serious and lasting than when due to the elimination of bile, but only in 
exceptional cases gives rise to marked constitutional symptoms. A great 
physician, no longer with us, used to say that a man had better have 
both albumin and sugar in the urine than one without the other. It is 
true that the albuminuria in these circumstances is not usually of a very 
active or mischievous kind. But I have seen cases in Ajfhich, with marked 
diabetes, there has been equally marked renal disease, with albuminuria, 
dr<jpsy and card io- vascular changes, and in which it was difficult to 
determine which was the primary or which the more important disease. 

* I have knoAvn albuminuria and glycosuria to concur apparently as the 
results of inheritance ; or father, glycosuria to present itself together 
jyith albuminuria in certain members of the family to which I Jiavo 
‘already alluded in which albuminuria was hereditary. The connection 
between the two conditions under such circumstances is not obvious. 
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With regard to the loss of one kidney us the cause of iiiHaiumatiou 
' \n the other, it has sometimes happened, though rarely, that after the 
destruction of one of these organs the other has been found to be in the 
Lii-ge white state of chronic nephritis. It is not within my experience 
that acute renal iiiHammation has ever been attributeil to this cause. It 
sometimes comes to pass, and need be noted as a source of error, that 
after the destruction of one kidney hy a suppurati\e process the other is 
found to have become the subject of lardaceous disease, which in former 
tunej^was not sutiiciently distinguished from nephritis. 

One of the most importiint causes of renal disease must I>c lield to be 
scarlatina, whether we have regard to the frc(piency of the organic 
iiiHamma%ion from this cause or to its too often enduring character. 
Unlike the nephritis of diphtheria, which is •relatively more fre(picnt, 
that of scarlatina is pecutiarly apt to involve the Malpighian liodics ami 
the interstitial tissue, and to leave lasting mischief. The ditlerent results 
of these two diseases suggest that in scarlatina the poison is especially 
discharged by, or has a special relation to the Malpigliian vessel ; wliile 
Ui diphtheria the ])art so selected is the c])ithclium. But so long as th(i 
scarlatinal poison itself is only a matter of hypothesis, sjieculations upon 
its demeanour arc idle. 

Not only does scarlatinal nephritis continually prove fatal as acute 
lenal dropsy, but it is no uncommon experience to ti-ace the chronic 
granular kidney to an attack of this fc\er many years before. In such a 
case it is possible that there may have been no early dropsy, even no 
dropsy at afiy time ; though the broken health may with sufficient prob- 
ability be followed back to the remote disorder of which the renal result 
Avas imperfectly evident in the recent stage. At the siimc time, it is to be 
fully recognised that a large proportion of attacks of scarlatinal nephritis 
pass off in the recent stage and leave no Avrack behind. It is certiiinly 
the exception for a person, AAdiatever his age, to pass through an attack 
of scarlatina Avithout the presence of albumin in the urine ; though there 
may be only a trace, and that for a short time, in Avhich case there may 
bo no other sign of renal disease. The late Dr. liillicr found allmmin 
in about half the cases of scarlatina under his care at the Hospital for 
Sick Children ; my oavu experience Avould fix the ratio higher, though it 
is to be recognised that the frc^juency of nephritis varies in different 
epidemics. [Vide art. “Scarlet FeA^cr,” vol. ii. p. 151 .] TIoav largo 
a proportion of children Avho suffer from renal dropsy oAve this to 
scarlatina will be t apparent from the table at page 359 , Avhere it is 
shown that of 86 cases of nei3hriti9, of Avhich the causes were recognised, 
To Avere traced to this. Scarlatinal dropsy is rare under a year gld,, 
though I, have knoAvn it at the age of ten Aveeks. The number of 
deaths from this affection,^ as might be expected from the iiifidenco of 
scarlatina, increases from the first year to the fourth, after Avhich it steadily 

diminishes. Among groAvn people the proportion of dropsy, or nephritis^ ^ 

# 

* See Dr. Tripe'h table, ileduced from llie reports of tlie Registrar-General referred to in 
I'ly book on Albuminurut. 
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which presents itself as the result of scarlatina is comparatively small, 
though it is an item which has to be reckoned with. The table at page 
359 shows that in the adult nephritis is attributed to scarlatina far Jess 
often than to cold, perhaps less often than to drink; though^ the inter- 
mixture of the alcoholic with other morbid influences makes it difficult to 
speak exactly. 

Scarlatinal nephritis may come on at any period after the first appeai - 
ance of the febrile symptoms. With malignant scarlet fdVer the urine is 
often bloody, scanty, and albuminous almost from the first. Wheite the 
fever is very mild, so as to be possibly unnoticed, the renal affection may 
be the first ostensible^ sign of illness; though in such a case inquiry will 
probably show that the child has been exposed to the infection, was after- 
wards feverish, and perhajlfe had a sore throat. According to Dr. Tripe, 
the dropsy most often appears on the fourteenth day, but may be delayed 
even to the eighth or ninth week. Dr. West assigns the second week 
of the disease as the most common time for the commencement of the 
renal se(piels, and believes that if delayed later they are usually mild. 
Of 60 cases at the Hospital for Sick Children 5 showed dropsy within a 
week of the appearance of the rash. In 42 the dropsy began between 
the end of the first week and of the fourth ; in the remaining 1 3 it came 
on in the second mouth ; in 2 near the end of it. Speaking generally, 
the probability of renal mischief lessens much after the first month, but 
is not over until after the second. It is to be fairly inferred that the 
kidneys arc among the selected loci of the scarlatinal poison, or are 
especially irritated by it as it makes its exit ; but the state of the skin 
has .also a bearing upon the ren.al manifestation. It is impossible to 
dissociate cutaneous desquamation from scarlatinal nephritis ; the time 
of desquamation is especially that of nephritis. Exposure to cohl particu- 
larly during this time is apt to bring it on, insomuch that in convalescence 
from scarlatina greater care is necessary in this rcsjiect than in the corre- 
sponding period of perhaps any other febrile affection. In the criticfil 
state of the scarlatinal kidney it is obviously inadvisable to throw upon 
it more than can be helped of what should escape by the skin. It was 
once the vogue to anoint the peeling surface with a mixture of olive oil 
and lard, by way of preventing the scattering of the scales which were 
thought to be the chief vehicles of infection. But it is to be doubted 
whether these are the chief figcnts in carrying the disease ; and at any 
rate the stopping-up of the pores with grease cannot but further embarrass 
the cutaneous functions already impaired by the desquamating process. 
These considerations were suggested to me by observing, as I thought, a 
, disproportionate amount of renal disease in patients so treated. 

The next cause of nephritis Avhich calls for especial nviiition is 
diphtheria^ The albuminuria, or in other words the nephritis, of diph- 
theria differs from that of scarlatina in these important particulai's ; it is 
^jvlmost alw.ays present, it is early, and it is for the most part harmless. 
Albumin is so constantly found in the urine with diphthefia, and that sO 
early, as to constitute a valuable indication as to the nature of the affec- 
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tion of the throat. The albuminuria is rather an accompanimeni than a 
sequel. Dr. Hillier, at the Hospital for Sick Children, found the urine to 
be albuminous in all but five of thirty-eight cases of diphtheria ; and in 
thirteen, where the urine was examined daily, there were seven in which 
it was found so before the fourth day of the disease. In the remaining 
six the advent of the albumin was between the fourth day and the 
nineteenth. 

Lasting renkl disease seldom ensues from this cause. If the patient 
reco^r from the diphtheria, so as a rule does he from the renal complica- 
tion. I have known renal dropsy to be thiis produced and even prove 
fatal, but such results are very infrequent. The nephritis appears to be 
chiefly tubal, as must be inferred from the abundance of epithelial and 
hyaline casts in the urine and the infrequeftcy with which persistent 
disease is left behind. * 

The evidence of acute rheumatism as a cause of genuine or general 
nephritis needs to be carefully weighed. It is not unknown for blood, 
albumin, and casts to present themselves in the urine in the course of 
acute rheumatism, but it is to be borne in mind that renal embolism is a 
concomitant of rheumatic endocarditis, and may be the source of these 
additions. Renal embolism is not attended with dropsy, and cannot 
account for this symptom should it be present. But rheumatic endo- 
carditis may give rise to dropsy, and also to renal congestion, which may 
make the urine bloody and albuminous, and thus simulate nephritis in so 
many particulars that the distinction is not always easy or possible. Be 
this as it raay, I hav^e known dropsy and albuminuria with the characters 
of nephritis to come on with, or closely ujion, rheumatic fever and be 
attributed to it. But with the sources of mistake to which I have re- 
ferred, and the obvious infrequency of rheumatic nephritis, if such a 
thing there be, I am rather sceptical as to the existence of any direct re- 
lation between the febrile and the inflammatory disease. 

Alcohol, as a cause of renal disease, has given rise to some dilference 
of opinion. Enormous, almost inconceivable <juantitics of alcoholic 
li(]Uor arc often taken without any such result. xVs a cause of the 
granular kidney alcohol occupies a very subordinate position. But with 
regard to nephritis, iind that of a somewhat acute kind, we have evidence 
that the cause is by no means an infrequent one, though far less frequent 
than cold. I have already adverted to the efficacy in this rcspcict of cold 
and alcohol acting together, but alcohol alone is efficient. A kept woman, 
aged twenty-eighty having been deserted by her protector, took to furious * 
drinking. Brandy and gin were her liquors, a bottle of brandy a day 
her habit, and intoxication more or less continuous. After two moijjths 
of this slv 3 became generally dropsical, with marked urinary evidences of^ 
nephritis. A soldier, aged thirty-eight, who had served in Indja, received* 
£68 as his share of the Banda and Kir wee prize-money. This ho spent 
in drink, in seven months. Porter Avas his liquor, three or four pofjp 
daily his ordinSry limit, according to his own statement, while occasionally 
he had a “ bellyful, ' which he explained as five or six pots. After five 
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and a *half months of this process renal dropsy set in, for which, al)out 
the time his money was exhausted, he became my patient in St. George’s. 
I was consulted in regard to a young lady, I think of about the age ot 
nineteen, who ac(piired renal dropsy, and I doul)t not a hopeless whitij 
kidney, after a long course of port wiiic in company with a vinous and 
unwise grandfather. Alcohol as a cause of nephritis is generally souk* 
what acutely administered ; the result is more apt to follow a defiiule 
period of great excess than more moderate and habitual indulgence. 

It is not possible to do more than enumerate, find that incompleteV, tin* 
other irritants foreign to the body, by which various degrees of nephritis 
are produced. Among these may be mentioned cantharides, turpentine, 
phosphorus, lead, arsenic, silver, and mercury. The resulting inflam- 
mation is often brief and characteristically tubal, as in the cases of 
cantharides and arsenic. With lead the disease early assumes an 
interstitial position and permanent character. 

Symptoms. — The symptoms of nephritis present themselves with 
varying degrees of acuteness, sometimes abruptly, sometimes insidious!} . 
To take, first, the more acute form, which is usually due to cold, the symptoms 
which first attract notice are facial oedema and scantiness of urine, which con- 
tains albumin and casts, and often blood. ^ These urinary changes, together 
with puffiness of the face, may appear within a few houi’s of the exposure 
or on the next day. There may be dull pain or sense of weight in the 
loins and a general feeling of illness, but there is no acute pain or active 
distress ; the disease makes its own sedative. There is often vomiting in 
the beginning of the disease as well as in its course, and thsre is total 
want of appetite. There is sometimes at the beginning, especially when 
the disease is the result of cold, a certain amount of febrile action, with 
dryness of the skin, but rigors are exceptional, as also is a continued 
high temperature ; though the temperature is often raised by the various 
complications which are apt to occur in the course of the disease. Hard- 
ness of the pulse and dropsy begin and continue together. A time 
may come, after the acute disease has become chronic, when with a 
further increase of vascular tension and the sixpcraddition of hypertrophy 
of the heart the dropsy will lessen or cease ; but I refer now only to 
the acute or recent condition. This is chiefly characterised by dropsy 
and the state of the urine, though there are many complications which 
^ will modify the course and shape the end of the disease. The 
dropsy, as oedema, is general and especially conspicuous in the face, 
legs, and loins, though not so extreme as it is apt f.o become in cases 
which run a slower course than those now under consideration. The 
uriy.e may be reduced to two, three, or four ounces in the twenty-four 
hours, and, especially when the attack is due to cold, may bo black with 
‘ blood, and will deposit not only blood corpuscles, but multitudes 
of large casts containing blood, renal epithelium, and fibrinous matter. 

The secretion is, of course, albuminous beyond what the blood explains. 
* * < . 

^ In my work on Alhumimnia I have considered the causes of iiephiitis in more detail 
than is possible here. 
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Blood is not always present, for there is a rapidly fatal form of nephritis 
‘which sometimes follows scarlatina in which there is no blood, though 
much albumin and a great abundance of large casts, chiefly fibrinous, b\it 
containing also renal epithelium. In such a case the urine may be almost 
suppressed as if the tubes were sealed up with the exudation. It may be 
found in such a Ciise that the glomeruli are affected as well as the tubes. 
The diminution of the urine affords a rough measure of the severity and 
danger of the case, and its increase one of the most important signs of 
imprtvement. The less urine the more dropsy is a general but not a 
constant rule, for it sometimes happens that, as in such a case as I have 
referred to, the urine may be almost suppressed and a'dema absent or 
only in traces. In these circumstances I have witnessed much vomiting, 
exhaustion, and feebleness of pulse, want of tjrterial tension rather than 
excess of it, and have associated the absence of dropsy with this condition. 
The urgent vomiting gives notice of uraemic poisoning, and forewarning 
of head symptoms. Absence of blood from the urine is not a good sign ; 
it is probable that the bleeding relieves the congested organ, and does 
good rather than harm. Such cases as I am now discussing tend to 
death by cerebral uraemia most often displayed by repeated epileptiform 
convulsions variously intermingled with degrees of coma ; a condition of 
semi-coma being finally succeeded by nearly complete unconsciousness 
and stertor, though the unconsciousness is seldom so profound or the stertor 
so guttural as ensues upon cerebral haemorrhage. 

It is not possible to make a definite separation between the acute 
cases and the subacute or chronic. A scarlatinal case, to which I have 
already alluded, proved fatal on the fifth day after the appearance of the 
albumin. An intense attack from cold ended fatally on the nineteenth 
day after the exposure. A similar attack from the same cause recoided 
by Bright lasted three weeks, the fatal issue having been, as we may 
suspect, hastened by the depleting treatment which was incvitfible in the 
year 1827. The more rapid cases gradually merge into the more pro- 
tracted, which we have presently to consider. When death takes place 
in the acute stage the condition of the kidney presents several variations 
which are determined largely by the cause of the attack. The organ is 
always swollen, smooth, and congested, and the congestion more con- 
spicuous in the cones than the cortex, where it is more or less masked 
by the inflammatory products which in this situation are the more 
abundant. The appearance varies according to the degree of congestion 
and the contents (jf the tubes. The most striking variety is the chocolate * 
or coffee-coloured kidney, which drips with blood when cut, and belongs 
chiefly to the intensely congestive form of the disease which comes on ipost 
often from cold. When from scarlatina the tortex has a pale or parsnip-* 
coloured basis, which shows through the blood which the organ abundantly* 
contains and exudes. The injection may be so abundant and so fairly 
distributed as to give a geneial pink colour to the section. 

• When ncpltritis takes its slower and more ordinary course, but is never-* 
theless severe, the urine becomes less bloody, supposing it to have dis- 
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played ^)lood at the outset, and it increases in amount, though not to it>. 
normal quantity. The urine sometimes increases to much beyond the 
normal amount. If this happens early in the disease, before renal fibrosis 
and secondary cardio-vascular changes are established, it is a good sigji, 
part of the natural process of recovery ; the kidneys are resj5onding to 
the diuretic action of the retained excreta, and all promises well. But 1 
am considering a case which promises ill. The most conspicuous symptoms 
are usually dropsy and aiitTUiia. c 

The dropsy, as general dropsy, is as extreme as any we know ; ti^ough 
possibly some local dropsies, such as hepatic ascites, may be more inteiLse 
within their limits. The areolar tissue is the first part to become 
infiltrated, though tfie serous cavities soon become similarly ^occupied 
I have known the thighs ai?id back to become so distended as to dischai ge 
large quantities of serum through visible ports in the skin. I have 
known the abdomen to become so stretched partly from peritoneal and 
partly from integumental fluid that the true skin gave way, lea\ing, 
when the patient recovered, which she hajjpily did, a liberal pattern of 
scar -like exaggei'ations of the linea alha of pregnancy. I could give 
other instances wlieic, under similar circumstances, the skin has been 
variously injured by distension. The dropsy sometimes includes con- 
junctival oedema, a striking but not a common complication. As parts 
of the general dropsy, fluid frequently collects in the peritoneum and 
pleurae, less often and in relatively smaller quantity in the pericardium. 
These accumulations belong rather to the later than the earlier stages ot 
the disease. Of all renal conditions that of ne])hritis wit|^ the larg(' 
white kidney tends most to dropsy. The outflowing may to a certain 
extent relieve ura?mia, but is a source of danger in itself. The hydro- 
thorax causes dyspncea, to which the ascites contrilmtes ; beside whirl i 
erysipelatous inflammation is apt to ensue upon the excessive mdema, and 
various local evils — cellulitis and abscess — often follow upon the surgical 
measures employed to relieve it. The dropsy and the anaemia which 
goes with it give visible characters to the disease, the bloated pallor and 
the “water-logged carcase. 

Beside the dropsy, which is the most frequent and conspicuous symptom, 
the course of the disease is varied, and often concluded by intercurrent 
attacks of an inflammatory nature, especially such as affect the respiratory 
organs. Pneumonia, broncho -pneumonia, bronchitis, and pleurisy are 
common, especially in the earlier stages, and more in young subjects than 
old. These occur without any recognisable externaj cause, as if the 
products of the disease acted as irritants to the organs of respiration. In 
the majority of fatal cases one of these conditions assists to bring about 
‘the final result. Pericarditis sometimes occurs, but far less frequently 
'than with the granular kidney. A condition of the larynx, which may 
probably be termed inflammatory oedema, sometimes presents itself. 
Laryngeal dyspneea comes on somewhat suddenly with alteration or 
‘fbss of voice. The mucous folds above the epiglottis ate swollen and 
puffy, and the epiglottis may be felt with the finger to be thick and 
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prominent. Should the case terminate fatally, a general subfnucous 
•infiltration will be found above the true cords, involving the epi- 
glottis and arytseno-epiglottidean folds. Croupy breathing is the most 
obvious sign of this condition, which not infrequently precedes and 
contribute! to the fatal ending. I may here interpose a word to tlic 
eflect that this complication is often successfully treated by liberal 
acupuncture of the parts affected and the inhalation of steam. Mem- 
branous inflammation of the larynx — true croup — has sometimes been 
knowji to occur under such circumstances as I am considering, especial!}^ 
in hospitals; but I think that this has been truly diphtheritic and the 
result of infection, not a simple result of the lenal disease. 

Uroenjic attacks, usually convulsive in nephritisj frequently occur in 
the advanced stages of the disease, or in intense forms of it not of 
long standing. Epileptiftirm seizures present themselves, often, but not 
always, preceded by vomiting or headache ; and may recur at short 
intervals and in great numbers, perha])S sixteen or seventeen in as many 
hours. The intervals are occupied by drowsiness or incomplete coma. 
The attacks are often fatal, but not necessarily so. When they occur in 
acute disease, in young iiersons, and when the kidneys are capable of 
recovery, they often pass off under treatment and leave the patient none 
the worse. To show the frequency of uraemic head symptoms under 
nephritis, and the preponderance among them of convulsive attacks, 1 
may state that of 63 cases of nephritis under my care in which recovery 
took place, convulsions occurred in 5 ; coma without convulsions not at 
all. Of 57 ^ fatal cases, convulsions occurred in 17 ; coma without con- 
Milsions in 2 , Thus it appears that of 110 cases of nephritis, inclusively, 
convulsions occurred in 22 ; coma without coiivuLsions in 2. Thus, 
speaking of nephritis in general, it appears that convulsions occur in otie- 
hfth of the cases. ^ 

Nephritis is usually attended from the first with an increase of aiterial 
tension, and as a consequence with the cardio vascular changes which 
ensue upon it, hypertrophy of the heart and thickening of the arteries ; 
and in advanced cases the retinal alterations which belong to the same 
process. I have distinctly recognised hypertrophy of the heart as a result 
of nephritis of not more than six weeks’ duration. I need not dwell on 
these changes at present, as they will receive fuller consideration in 
connection with the granular kidney. It is to be borne in mind that the 
kidney of nephritis is not divided from the granular kidney by any 
abrupt separation or essential difference in the pathological process by 
which the two are produced. One may pass into the other. The 
cardio-vascular changes are of the same nature in both, their estaldish- 
nient being chiefly a question of time. It may be mentioned in connection* 
with the vascular changes that epistaxis sometimes occurs with nephritis, • 
though not so frequently as with the granular kidney. * 

The duration of nephritis cannot be expressed in absolute terms. Of 

• * » ** 

* ^ I have giveu nirther particulars in my book on AUmininvrio^ to which 1 have already 

referred. 
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After two convulsive attacks he died ten days after he was fir^ se^. 
The water, which was extremely scanty, could be obtained only on one 
occasion. It was ammoniacal. There was a doubtful trace of opacity 
after heat and acid, leaving the presence of albumin equally a matter of 
doubt. The kidneys were buff- coloured and firm in texture; the pair 
weighed one ounce and half a drachm. The tubes wore generally 
occupied, and in some places distended with epithelium and fibrinous 
cylinders. Prepared sections failed to display any interstitial change. 
The Q^se was one of intense tubal nephritis. 

Tube-casts of various kinds and renal epithelium seldom fail to show 
themselves in great profusion. 

To reyert in brief to one or two particulars : thd diminution of urine 
at the outset furnishes a rough measure of the severity of the attack. I 
have often known the lAine to bo reduced to less than two ounces in 
the twenty -four hours, and occasionally to about half an ounce. Such 
diminution is generally a fatal omen. It is generally dependent either on 
nearly universal stoppage of the tubes or the extensive participation of 
the Malpighian bodies in the inflammatory process. Diminution to a less 
extent, for example to half or a quarter of the normal amount, is con- 
tinually followed by recovery, this process being often attended with 
diuresis. I knew an instance in which this salutary flow amounted to 
240 ounces in twenty-four hours. The specific gravity gives an average 
of about 1019 ; in the most acute conditions, where the secretion is very 
scanty, the specific gravity may be much higlier ; in the later stages it is 
often as lo\j as 1010, or oven lower. In the early stages, find sometimes 
for long afterwards, the urine may be black with blood, or it may present 
only an almost invisible trace, or none. The total absence of blood, 
particularly in an acute case, is not a good sign, but the reverse ; the 
hiemorrhage appears to relieve the organ. Epithelial cells, sometimes 
fatty in the later stages, are usually found. Early in the disease these 
may be so abundant as to form a sediment conspicuous to the naked 
eye. Casts of the tubes are generally present, the abundance of which , 
is usually commensurate with the activity of the disease. The special 
cast of recent tubal nephritis is the epithelial, a delicate cylinder of 
fibrin embedding epithelial cells. Sometimes the cells are so massed 
together that nothing else is visible. Blood appears in the casts, or maj 
even chiefly compose them during the ha3morrhagic process. In the 
advanced stages of the disease the tubes sometimes lose their ejiithelial 
lining, and discharge casts of largo diameter and strongly-marked outline, 
consisting chiefly or entirely of transi^arent fibrin. During recovery the 
casts diminish and ultimately disappear. 

There is a condition to which the term acute nephritis applies, though * 
the inflammation appears to be limited to the interstitial tissue ; with ' 
this there may be little urine, much albumin, acute and gene/al dropsy, 
and all the constitutional symptoms of ordinary diffuse nephritis, such as 
results in the large white kidney ; but with all these evidences of acute " 
renal inflammation there may be no casts from first to last. Such cases 
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4|e rafe, and, so far as I have seen, fatal. They may be described by the 
term acute interstitial nephritis. 

It may suffice to give a brief summary of the chemical changes in the 
urine in nephritis. Albumin is almost always present, sometimes in amounts 
which are greater than are found in any other renal disease. The 
maximum is about 35 grammes, or an ounce and a quarter in twenty-four 



hours. The loss of even half this amount would probably tell, by way of 
in^poverishment, upon the system at large. All the normal constituents 
are diminished — the water, the urea, and the chlorides — to a greater extent 
than occijrs in any other disease of the renal substance. The phosphoric, 
sulphuric, and uric acids are reduced in a less marked manner ; of these, 
jthe uric acid apparently suffers least. In some cases, indeed, during the 
process of recovery, uric acid is discharged in abnormal Abundance ; ami 
a similar statement may be made with regard to the urea and the water. 

V 
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Treatment. — In treating nephritis we may generally hope that we ha^e 
'to do with a disease which has a natural tendency to got well, so that our 
endeavours must be not so much to cure the patient, as to place him in 
favourable circumstances for recovery. Certain complications may, how- 
ever, presetit themselves in which active interference is called for. The 
primary considerations which must guide our conduct are these — to abate 
renal hypersemia, and to avoid whatever may produce it in the shape of 
renal irritants ; to relieve the kidneys of work so far as is consistent with 
maintaining an abundant flow through the tubes ; to ensure this How, 
without irritating the gland, so as to keep the tubes clear ; to keep the 
skin active and the bowels free, and thus direct into other channels 
matters ^Adiich might otherwise be thrown upon the kidneys to the injury 
of these disabled glands. The keeping down oi. uraemic accumulation is 
a secondary though impor\iant purpose which the measures indicated will 
subserve. The diet in an acute and recent case should bo wholly liquid 
or only with the admission of a little farinaceous food. ArroAvroot may 
he commended as both liquid and farinaceous, but more solid foods of 
this class may be given in the early progress of the disease. Milk may 
be given freely, but the diet should not wholly consist of it. Light 
animal broths should be included ; no concentrated essences, but thin beef- 
tea or thin broth of other kinds. It is essential that water should be 
freely introduced, either pure or sophisticated. Lemonade and barley 
water serve the purpose, but perhaps pure water is best of all, especially 
distilled water, such as may be obtained under the name of Salutaris. 
Malvern wftter is nearly equally pure and is more palatable. Water, 
whether pure or only slightly modified, is the best of diuretics ; not only 
IS it without irritating i^roperties, but it lessens by dilution any irritating 
quality which the urine may possess. Alcohol should be entirely 
inhibited unless there be some special reason for its employment. The 
•patient should be kept in a warm bed in a warm room, at a temperature 
not high enough for discomfort, but higher than is common in a hospital 
ward or sick chamber. Hot-air baths may be called for by any threaten- 
ing of uraemia, but are not generally necessary. It is essential that free 
action of the bowels should be ensured. I am accustomed to begin wijh 
a mercurial purge, calomel with compound jalap powder or haustus 
sennse, and to follow it up with a saline laxative. Sulphate of magnesia 
is perhaps the best purgative in such cases as I have in view, while one of 
the alkalising salts of potash should be in some way superadded. We 
must not forget that sulphate of magnesia is decomposed by the vegetable 
salts and carbonates of the alkalies. A small dose, 2 or 3 drachms, 
of the sulphate may be given every morning, and a drachm of potas^o- 
tartrate o£ soda, or of tartrate or citrate of potash, three or four times a 
day. A drachm or half a drachm of sulphate of magnesia may be given 
in an ounce and a half of water, together with a drachm of tartrate of 
potagh ; the solution decomposes, but does not at once precipitate. , 
• After a time iiVm becomes desirable. In the later stages I have been in 
the habit of giving at bed- time and on rising some such mixture as this — 
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a^racJim of sulphate of magnesia, a drachm of aloes wine, and ten minims 
of the tincture of perchloride of iron. If it be desired to include an 
alkalising salt, tartrate of potash may be given with tartrate of iron and 
a little decoction of aloes. Digitalis must receive especial mention as 
demanded whenever the urine is very scanty, as it usually is iA the early 
stages, and when dropsy is present. This invaluable remedy may be 
introduced as infusion or tincture into any of the mixtures which I ha^e 
mentioned. 

Some of the complications require special treatment, others f none. 
The horizontal posture must be strictly maintained when the legs are 
affected, which is usually the case. The paramount effect of digitalis 
has already been adverted to. If other measures are needed,* periodical 
hot-air baths, best to the 'legs only, are of great service; they not only 
remove the fluid, but by purifying the blood they correct the condition 
on which the dropsy essentially depends. Hydragogue purgatives at 
regular intervals are of service for similar reasons, but neither sweating 
nor purging must be too energetically enforced, since they maj^ injuriously 
increase the anaemia which is one of the factors of dropsical effusion. 
Puncture of the legs should be avoided when possible on account of the 
local inflammations which are apt to ensue, and are often fatal. Anti- 
septic precautions should be strictly employed, notwithstanding the 
apparently trivial nature of the operation. The belly may be tapped 
with less danger, and generally with advantage, and with relief to the 
legs as well as to the abdomen. I have often thought especial and 
general relief to follow from tapping one of the pleurse when it contains 
much fluid ; not only does this relieve the breathing, but by taking 
pressure off the lung it releases the general venous outlet and promotes 
absorption. Uraemic convulsions, or the threatenings of them, must be 
^et promptly and vigorously with eliminants, hot-air baths, and 
hydragogue purgatives. The hot-air bath may be up to the neck, if the* 
circumstances are pressing ; and if it fail to produce free sweating, the 
patient may be immersed for two or three minutes in a bath of very hot 
water, say 108°, and the hot air again applied. If the blood-pressure 
bg high and regular, the hot air may be i)receded by a subcutaneous 
injeCti&Q of pilocarpin ; but this dangerous dosing must bo used with 
great caution, and at the initial dose should not be more than one-tentli 
of a grain. Of purgatives, elaterium is the most effective ; calomel 
is also of use, combined with some quick aperient, and may generall}" 
be given with safety if not repeated. Should the convulsions be violent 
and alarming, chloroform, chloral, or bromide of potassium may be used 
asca palliative, though it is with some unwillingness that one poison is 
thus added to another. Inflammatory attacks must be treatedoOn general 
principle^ with a general avoidance of opium and mercury. (Edema of 
the glottis usually yields to the inhalation of steam and acupuncture 
* Pericarditis is little under the influence of medicine. 

When the disorder has assumed a chronic and quiflscent form it ns 
necessary, among other precautions, to guard against aneemia. The 
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rigidity of diet may be relaxed, and a little meat and fish allowed, perhaps 
one meal of each daily. Iron is generally called for, which, as a rule, 
should be associated with some laxative so as to ensure two actions of 
the bowels a day, or three in two days. Other medicines being now put 
aside, it will suffice to give morning and night, or in the morning only, 
such a mixture as I have already referred to, containing iron, sul])hate of 
magnesia, and aloes, the doses being adjusted to produce the desired 
effect. In the* later stages of chronicity a resort to a warm climate, 
especkdly in winter, may be of great service. 

IT. The Granular Kidney. — Pathologry* — The pathology of the 
granular kidney may first receive attention. The essential alteration 
is an overgrowth of the interstitial intertulfular or fibroid tissue as 
the result of a slow process akin to inflammation, or amounting to it 
in its most chronic form. The overgrowth is succeeded by contrac- 
» tion and the compression of the tubes and Malpighian bodies to 
their gradual atrophy and partial extinction. The morbid change is 
analogous to that which in the liver leads to cirrhosis. There are two 
modes by which the contractile renal fibrosis which eventuates in the 
granular kidney may be produced, which, however different in their 
beginning, are virtually the same in their results. Most frequently the 
granular kidney comes on insidiously, with no early symptoms, by way 
of chronic and long unnoticeable change in the interstitial tissue. Loss 
often the mischief is set going by an acute attfick of diffuse nephritis, such 
as follows scarlatina, or may be due to other causes. 

The granular kidney of gradual origin may be traced in its patho- 
logical progress by putting together post-mortem observations relating 
to different stages. In this condition the intcrtubular overgrowth is of 
gradual production and in small amount ; the contractile process follows 
"closely in the wake of the hypertrophic, so that the organ shrinks from 
the first. The contractile overgrowth shows itself as a fine hyper- 
niicleation which begins under the capsule and about the blood-vessels, 
and works its way inwards so as to involve in time the greater part of the 
cortical tissue. The hypernucleation usually presents itself in wedge- 
shaped regions, with the base at the surface, the apex pointing inwards, 
and slowly extends to the intermediate and deeper parts. The tubes are 
separated, variousl}^ constricted, and in places piactically destroyed, though 
remnants may be discovered with the microscope. The Malpighian 
bodies surrounded* with new contractile tissue are in like manner com- 
pressed and sometimes obliterated. 

The naked -eye changes are at first slight, the capsule becogies^ 
thickened,and adherent, the surface loses its smoothness and its even curve, 
and becomes beset with small projections which are but faintly ^indicated, 
and which look like exaggerations of the minute subdivisions into which 
the surface is normally subdivided by the blood-vessels. The projection^ 

• afre not actual ftutgrowths, but are made by the drawing in of the inter- 
granular intervals by the contractile process. The separating vessels are 
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often enlarged and somewhat stellate. The colour on surface and section 
is as yet little altered, or may be of a somewhat deeper tint than natural 
In time the superficial granulations become more declared ; the corte^ 
first, then the whole organ, shrinks and cysts are developed, notwith- 
standing which there is much loss of bulk, so that ultifciately the 
weight of the organ may be reduced to half what it was. In the 
advanced stages the superficial granulations are often large, pale, and 
conspicuous, and sharply contrasted with the vascular depressions whicli 
lie between them. They are more or less hemis})herical, or ati^ least 
present the shape of segments of spheres. The cortical layer between 
the cones and the ^ capsule may now be no thicker than a shilling, 
while the deeper parts are also reduced in bulk, the contex more 
than the cones. The general colour of the organ on surface and 
in section may be more or less buff, or it ifeay retain much of the 
reddish or brick dust colour with which it started. In a practical 
outline of this kind it is needless to follow the minute changes in 
detail. The leading factor is the development of the intcrtubular con- 
tractile growth, to the strangulation of the essential elements of the 
gland. Large regions of the tubular structure are virtually destroyed, 
the tubes being reduced to attenuated and useless remnants, or even 
entirely replaced by fibrous tissue. The epithelium is variously atrophied, 
compressed, and distorted by the contractile process. The Malpighian 
bodies resist longer than the tubes, and sometimes groups of them may 
be seen close together or in absolute contact, all the intervening structures 
having disappeared while these only remain. In time many of the 
Malpighian bodies are destroyed, or reduced to a small size by com- 
pression. Sometimes they undergo a cystic transformation as a result of 
the obstruction of the tubes with which they arc connected ; fluid collects 
between the capsule and the vessel, with dilatation of the one and com 
pression of the other. Together with the tubes the intertubular •“ 
capillaries are obliterated or rendered impervious, and thus an obstacle is 
put in the way of the escape of the blood from the surviving Malpighian 
bodies. This cannot fail to enhance the blood-pressure in the Malpighian 
coil, and thus increase the watery discharge from it, a consideration 
which may help to explain the polyuria of the granular kidney. The 
arteries, large and small, are thickened. The primary renal arteries are 
measurably thickened in both their coats, but their calibre is not con- 
siderably or constantly diminished. I have taken some pains to ascertain 
the point by measuring with the nda metei'y with the lielp of enlarged 
outlines, the internal circumference of the renal artery in granular and 
^ healthy kidneys. I find that though the artery of the granular kidney is 
more various in size than that of health (2), yet that the average calibre of 
the two ij practically the same ; I found it to be exactly the same in the 
male, nearly the same in the female. This point has its interest as con- 
^qerns the renal circulation. Many years ago I ascertained, by direpting 
water through the renal vessels, that the granular kidney oif an average (1^) 
transmitted less than a quarter of the amount transmitted by the healthy 
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kidney under corresponding circumstances. Thus it seems thai? there 
is a great obstruction in the renal circulation, and that this is not in the 
large arteries. It must be placed in the minute vessels of the gland, the 
arterioles of which are visibly thickened and narrowed, while it is 
obvious th^t the capillaries are extensively destroyed. 

Small cysts are very often found in the cortical tissue of the granular 
kidney and displayed upon the surface. These arc made out of the tubes 
which are cut into segments by the contractile tissue outside them. An 
occasional but not a necessary change in the kidney of this kind, as of 
that of nephritis, is a general fatty degeneration of the epithelium. 

This sketch of the morbid anatomy of the granular kidney of gradual 
and concealed origin will serve in most of the later respects for that 
which comes on as the sequel of acute nephritis. But the early stages 
are different, and to theifi a few words of separate description must be 
given unless this outline is to be left consjHcuously incomplete. The large 
white kidney of nephritis is usually fatal as such, with the kidney large 
and smooth, or only with a few dimpled depressions to indicate the 
beginning of contraction in the still excessive bulk. It must not be 
forgotten that with the large white kidney the inflammation involves not 
only the tubes but the interstitial tissue, which with time and opportunity 
may take upon itself the contractile process which is the essential agent 
in the making of the granular kidney. When nephritis proceeds to 
granulation it may be presumed that the inflammation is i)rotracted rather 
than intense, and that the large white stage, though more or less 
accomplish^, has not been as fully declared as when death has been its 
immediate result. The granular kidney of this origin, though it may 
have become smaller, even much smaller than natural, still retains on 
surface and section much of the pale or parsnip tint which belongs to 
nephritis. The shrinking is most marked under the surface ; the retention 
of the nephritic character is most conspicuous in the deeper parts between 
the cones, which are often compressed in their centres to the well-known 
wheat-sheaf shape. The longer the disease lasts the more the characters 
approximate to the ordinary typo of the granular kidney, so that after 
a time it may be difficult to decide whether the disorder have been of 
chronic or acute origin. 

For clinical purposes the granular contracting kidney, putting aside 
that of lardaceous disease, may be dealt with as one and indivisible, 
without any attempt to distinguish tho symptoms according to the origin 
of the disease, whether in chronic change or as the result of nephritis. 

Sex and Age. — As to the subjects of the granular kidney, sex may be 
considered first. It would be easy to multiply evidence on this head, but 
it may su^ce to say that of 250 cases collected from the post-mortem books * 
of St. George’s Hospital, 165 related to male, 85 to female subjects, and* 
that this proportion of two to one is found generally to apjily. It is 
obvious that some of the causes of this condition, notably lead and gout^ 
affect males mote often than females. This may partly, but probably does * 
not wholly, account for the difference. 
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Thb age at which the disease proves fatal, or of which evidence is 
found after death, ranges, according to my experience, from 5 years to 
82, and no doubt wider information would extend the limit in both direc- 
tions. It is rare before 20, but I could mention cases fatal at the respective 
ages of 5, 10, 11, 12, and 14, and many between 14 and* 20. The 
following statement compiled from the post-mortem books of St. George’s 
Hospital gives the age at which death took place in 242 instances : — 


Age. 



Deaths. 

0 to 20 



1 

21 „ 30 . 



. 17 

31 „ 40 . 



38 

^1 „ 50 . 



73 

51 ,, 60 . 



55 

61 ,, 50 . 

Over 70 



43 



t . 15 

242 


Causes. — The frequently obscure origin of the disease invites a 
particular inquiry into its antecedents. Of these the following are ascer- 
tained as causes of the granular kidney, or at least have to be considered 
in relation to its origin : — 

i. Climate, whether predisposing or exciting, but at any rate exert- 
ing an overruling influence with regard to the origin of the disease, ii. 
Long precedent acute nephritis, or scarlatina possibly without ostensible 
nephritis. iii. Gout. iv. Lead. v. Alcohol, vi. Valvular disease of 
the heart. vii. Pregnancy. viii. Malarial fever. ix. Obstructions to 
the exit of urine, x. As part of general fibrosis, xi. Heredity, xii. 
Mental depression. 

I will now proceed to consider some of these causes in detail. The 
overruling influence of climate cannot be dealt with here, excepting in 
general terms. I may refer for particulars to the chapter on “ Climate ' 
in Relation to Renal Disease ” in my work on Albuminuria. For the 
present purpose it may suffice to say that the disease in question prevails 
most in the temperate zone ) that it is more common in England, Holland, 
Germany, and the Northern States of America, than in the South of 
France, Italy, the islands of the Mediterranean, and places still farther 
to the south. Coming to causes of less general and more definite 
application, the first consideration must be given to antecedent acute 
nephritis as a cause of the granular condition ; not that this is a frequent 
* cause in comparison with others, but it forms a Ijnk of connection 
between the subject of the present section and that of the preceding. 
In ^old days there was much dispute whether the granular contracted 

* kidney was a sequel of the large white or was of independent origin. 
•The fact is that both modes of origin occur, the independent frequently, 

the consequential infrequently. Scarlatinal nephritis is especially apt 
to involve the interstitial tissue, and to be succeeded, as has been already 

* stated, by granular contraction. A boy died in St. Gorge’s Hospital 
under the care of Dr. Ogle. He had had scarlatina severely three years 
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previously, and never been well since. He manifested the symptoms of 
the granular kidney in a marked manner, and after his death displayed 
the pathological appearances with equal distinctness. A woman died 
under my car^ at the age of twenty-one of chronic albuminuria, which 
was appaftntly continuous with an attack of scarlatinal dropsy eleven 
years previously. The immediate cause of death was pericarditis. The 
kidneys, which weighed together but three ounces, were characteristic 
examples of the 'granular and fibrotic. A boy, of the age of fifteen when 
last teen, was frequently under my care in St. George’s Hospital with 
chronic albuminuria traceable to scarlatina seven years before. His heart 
was hypertrophied, and no doubt his kidneys granular. I lost sight of a 
young wcanan at the age of sixteen in a similar condition, which was 
a^iparently the result of scarlatina at the age? of three. The granular 
kidney may be a late reslilt of scarlatinal dropsy, or, as there is reason 
to believe, it may be a remote sequel of scarlatina without the inter- 
vention of dropsy, or of any of the outward and visible signs of acute 
nephritis. When chronic renal disease follows acute renal dropsy the 
dropsy disappears as the heart hypertrophies, so that in the ultimate 
stages dropsy may be only a matter of history. 

Goxd^ Lead, and Alcohol are so intermixed as causes of disease that 
they may be conveniently taken together. The granular kidney is so 
commonly associated with gout that the “ gouty kidney ” has become 
another name for the granular. It is evident that the gouty disorder 
])recedes the renal, and may be presumed to be the cause of it. Gout is 
one of the results of chronic lead poisoning, which toxic condition may 
cause the granular kidney either together with gout or indejiendcntly of 
it. Given the lead, it may be said without fear of over-statement that 
no other cause of the granular kidney is as efficacious, though as only a 
minority of the population are subjected to the influence of this jiowerful 
"poison, other causes taken together may produce the result more numer- 
ously. Of 45 men who died in St. George’s Hospital with granular 
<legeneration, 10 had been concerned with lead in the way of trade. Of 
42 workers in lead who died from disease or accident in the same insti- 
tution, 26 were found after death to have granular kidneys — in other 
words, the painter or plumber, be his end what it may, is more likely 
than not by the time he has reached it to have acquired this organic 
impairment. Lead is known to be excreted by the kidneys, and it is 
probable that the morbid action of this metal is as a renal irritant. This 
usually acts slowly with the result of the granular kidney, though 
instances occur less frequently in which acute nephritis is produced by 
the same cause. Alcohol is a renal irritant of less effect than le^. 
Some alcoholic liquors, notably beer and wines, the sugar of which is not 
completely exhausted by fermentation, cause gout, of which t^e gouty 
kidney may be a part \ but, on the whole, alcoholic drinks have a less 
influence in causing renal disease than has often been supposed. The,^ 
kklneys and tlib liver are very differently circumstanced as regards 
drink. The liver receives it from the stomach at first hand ; as much as 
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survives hepatic action has to be passed through the lungs before it can 
reach the kidneys. Much of this volatile substance must be got rid of 
by evaporation and expiration, so that the proportion which remains for 
renal elimination must be small. Alcohol has indeed been recovered 
from the urine by distillation, but only in small quantities 'and when 
much has been taken ; and it may be believed that of the amount 
introduced into the stomach the proportion which reaches the remote 
renal exit is under ordinary circumstances insignifican»I:. A drunken 
debauch, as has been previously stated, is capable of causing /icute 
nephritis. There is a large, smooth, somewhat congested kidney, 
partly tubal and partly interstitial, which is begotten of beer, upon the 
persons chiefly of draymen ; and alcohol in general has at least some 
influence in causing granular contraction. The activity of this cause 
may be roughly measured by a comparison wlAch I formerly instituted 
between the kidneys of persons whose employment made them conversant 
with liquor (draymen, potmen, and the like), and those of others Avho 
had no such association.^ Of 149 persons to whom drink was presented 
the way of duty, 31 were found after death to have granular kidneys ; 
of the same number of persons to whose occupations drink bore no 
relation, 27 displayed granular kidneys. The diflercnce is less than 
would have been presented had alcohol any such overpowering influence 
upon the kidney as it has upon the liver. I may mention by way of 
illustration that in the same series cirrhosis of the liver was found in 22 
of those employed about liquor, in only 8 of those employed otherwise. 
As bearing upon the exaggerated views which have been rtaken with 
regard to the effects of alcohol ujDon the kidneys, it may be stated that 
persons who have died with delirium tremens present no larger propor- 
tion of kidney disease than persons who have owed their death to 
accident without any such conqilication. In the course of thirty -one 
years at St. George’s Hospital 58 j>ost-mortems were made after delirium • 
tremens. In 28 the kidneys were healthy, in 15 congested, in 7 granular 
or cysted. In the same number of examinations after death from accident, 
without delirium tremens, the kidneys were found to be healthy in 24, 
congested in 7, granular or cysted in 15. Delirium tremens may be 
accepted as a proof of alcoholism, but before drawing conclusions it must 
be stated that the average age at death after delirium tremens was 
thirty-eight, after death without it forty-one. We may at least infer that 
such an alcoholic habit as suffices to produce delirium tremens does not 
do so much to make the kidneys granular as three yca^s of additional life. 

Valvular disease of the heart and disease of the kidney are often found 
^ together. The relation is a double one ; each may cause the other under 
circumstances which will presently appear. Cardiac hypertrophy dilata- 
‘ tion and^ consequent mitral regurgitation are consequences of renal 
disease, particularly of the granular kind. Mitral regurgitation from 
^this cause is a late and not very frequent consequence, but nevertheless 
is a very real one. The mitral disease, for such it mu^ be called, coh- 

^ See notes at end of chapter. 
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sists only of dilatation without any morbid change in the Haps, but it is 
' enough to give rise to murmur and all the clinical resuls of mitral regur- 
gitation. The evidence that the granular kidney is sometimes a cause of 
endocarditis may be accepted, but for practical purposes it need not be 
greatly regarded. On the other hand, there is evidence in abundant 
detail that valvular, especially mitral disease habitually causes renal 
change which may proceed to the granular kidney. Habitual venous 
congestion of a solid organ — the liver, the spleen, or tlie Jcidney — causes 
induiation of its substance. As a result of valvular imperfection par- 
ticularly mitral, general venous congestion is produced and maintained. 
As regards the kidneys, they become full of blood, ^red, hard, and some- 
what irici^ased in size \ the capsules adhere more firmly than natural, and 
after a time the surfaces become finely gran Alar and give evidence of 
contraction, Avhile cysts * sometimes present themselves in the cortical 
tissue. An early change, as revealed by the microscope, is accumulation 
of epithelium in the cortical tubes ; increase of the interstitial tissue and 
fibrosis occur later, and are of sIoav and scanty development as compared 
Avith Avhat takes place when the renal disease is of different origin^ 
Though fibroid thickening and hypernuclcation are superadded in jirocess'^/ 
of time in a considerable proportion of cases of prolonged mechanical 
congestion, I have often failed to find them even when the peculiar hard- 
ness of tissue has led me to expect them. In the courses of five years I 
made post-mortem examinations of 153 persons with valvular disease ; 
29 of these had the kidneys hard, congested, and increased in bulk, but 
still smootU, G7 had granular surfaces and contracted cortices. Thus 
valvular disease is frequently a cause of renal, and it may be added that 
renal disease of the granular kind is sometimes a cause of valvular ; not 
only by Avay of dilatation of the orifice, as has been already stated, but 
occasionally by setting Uf) endocarditis. 

* When albuminuria and mitral regurgitation concur, as they often do, 
tlie inexperienced may doubt Avhich is the primary disorder and Avhich 
should give the chief direction to the treatment. What is to be deter- 
mined is Avhethor the albuminuria is due to independent renal disease or 
to congestion of cardiac origin. In adA^anced cases of renal disease, 
Avhere the cardio-vascular changes are conspicuous and the heart greatly 
enlarged, it is probable that the regurgitation is brought about by the 
disease of the kidney ; but more often, Avhen cardiac and renal 
symptoms present themselves together, the cardiac is primary, the renal 
secondary. The «listinction is of great practical importance, for if the 
albuminuria is merely the result of mechanical congestion, it will be got 
rid of or made better by treatment directed to the heart. The result?^ of ^ 
digitalis apd mercury in such a case are often such that the physician is ^ 
glad to make a diagnosis Avhich suggests their employment.. On the 
^vhole, the kidneys are tolerant of the congestion of heart disease. 
I^ers^stent change is slow to establish itself. The urine, after being, ^ 

. albuminous, miity, under treatment, cease to be so. Ura3mia seldom 
declares itself. Dropsy, when present, is more cardiac than renal. 
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Faf otherwise is it with pregnancy as a cause of renal disease. Here 
as with heart disease, we recognise mechanical venous obstruction, but 
whether because it is applied in a wanner especially injurious to the 
kidney, or because it is conjoined with other circumstances which are so, 
it is apparent that the puerperal state is one of the most activ^ causes of 
renal disease to which woman is subjected. 

It has long been known that in a considerable proportion of cases the 
urine is albuminous during the later months of pregnasicy, a condition 
which may be merely transient, or may eventuate in lasting renal disease. 
The urine usually becomes albuminous in the later months, after the 
foetus has attained a considerable size, and moved from the pelvic to the 
abdominal cavity, ft is obvious that this change of position and increase 
of bulk must be attended with compression of the vena cava, and possibly 
also of the renal veins, and it is a matter of Observation as well as of 
inference that congestion of the kidneys is a consequence. In many 
cases the mechanical nature of this process is shown by the limitation of 
the oedema to the lower extremities, and the absence of constitutional 
symptoms of renal disease. In other cases the constitutional results 
^declare themselves ; the face becomes dropsical, dropsy indeed may be- 
come more or less general ; and, together with other renal symptoms, there 
is frequently that variety of uraemic convulsion which from its circum- 
stances is known as puerperal. There has been some difference of 
opinion as to the immediate cause of the disorder of the kidney which 
ensues upon pregnancy. The probability is that the cause is complex or 
at least duplex. Mechanical congestion is a certain factor, but there is 
in all likelihood something more. The kidney, as has been already 
shown, is tolerant of mechanical congestion which is slow to produce 
active disease. The kidney disease of pregnancy is far more actively 
mischievous than that of heart disease, it more rapidly takes on serious 
organic change, and quickly gives rise to renal consequences. 

The changes which occur in the kidney as consequences of pregnancy 
may be briefly indicated. They are the changes of heart disease and 
something more. To passive congestion is superadded an active inflam- 
matory process. In an early stage there is much hypersemia with obvious 
fulness of vessels, general redness, and some increase of size. In a case 
destined to further trouble, a somewhat peculiar form of diffuse nephritis 
succeeds ; the tubes become loaded with epithelium, which early takes on 
fatty change and imparts a yellowish colour in streaks or otherwise to 
the section. The fatty change is not limited to the epithelium, but may 
be somewhat general. The tubal change is accompanied or quickly 
followed by interstitial nucleated contractile growth, with consequent 
compression of the tubes, particularly near the surface, and ^superficial 
granulation. The condition is one of general nephritis, upon which 
granular contraction ensues with inordinate rapidity. So early does the 
contractile process become superadded to or intermixed with that qf in- 
*flammatory swelling, that the more bulky results of reife-l inflammation 
are ^excluded ; the large white kidney does not, under these circumstances. 
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present itself. The early access of inflammatory chanp would seem to 
imply that other causes are at work beside the mechanical, and that these 
are analogous to those to which other forms of nephritis have been traced. 

It has beep suggested that the kidneys are irritated by some product of 
pregnancy, possibly an excrementitious result of foetal nutrition. The 
conjunction of the two morbid agencies, the mechanical and the vital, 
may account for the greater activity of the disease as compared with the 
granular kidney* of other origin. 

!• think I have observed that women of slender frame more often 
contract renal disease under pregnancy than those of more liberal outline. 
The mischief usually presents itself in the first pregnancy, at the end of 
which it may prove fatal by way of puerperal convulsions. Should this 
not happen, the renal syryptoms rapidly become mitigated after delivery, 
to be aggravated with every recurrence of pregnancy. The disorder, 
unless re-initiated by repetition of the cause, may long remain (piiescent, or 
even undergo slow improvement. It by no means folloAvs that, because 
the urine be albuminous and the legs droi)sical, permanent disease will 
result j these may be simply mechanical ; if, however, the face be also 
swollen, we must infer enough renal change to produce constitutional 
results, and regard the condition as one of gravity. Although, in this 
place, I am dealing only with the causes of disease, not with its results, I 
may conveniently interpose a few words of more general bearing. The 
puerperal kidney has a mixed nature ; it is one of diffuse nephritis, upon 
which granular contraction is rapidly superimposed ; the nephritic char- 
acter is eariy evinced by dropsy, which may be widely s[)rcad and oven 
extreme ; the results which more especially belong to the granular state 
are declared later, but are even exaggeratecl as compared with the common 
consequences of this condition when it is of other than puerperal origin. 
The tendency to acquire the retinal and other secondary lesions ai)pear8 

* to be disproportionately great. As to treatment, i)revontion is the great 
desideratum. If a first pregnancy has declared the danger, it is much to 
be desired that there should be no recurrence of it. When it is ordered 
otherwise, and renal symptoms become pressing, the induction of prema- 
ture labour may be an absolute necessity, the only measure which is 
capable of affonling the relief needed. 

Malarial fever, especially of tropical origin, is frequently succeeded by 
persistent or chronic albuminuria, which we need have no hesitation in asso- 
ciating with the granular contracting kidney. I have frequently recog- < 
nised this condition in persons who have returned from India after having 
suffered repeatedly from the effects of malaria. It is probable that the 
disorder is brought about by the recurrent attacks of intense congestion, 
to which the kidney, together with other abdominal organs, notably the 
spleen and the liver, is subjected under the malarial influence. • As com- 
plicating and intensifying this influence is the fact that the same malignant 
agency is a frequent cause of hajmoglobinuria, or “intermittent htema-* 

• thria” as it is al^ termed ; and that this is capable of acting locally upon the 
kidney as a cause of nephritis and probably of its remote sequels. Most 
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of the cases of renal disease of presumed malarial origin which I have 
seen have been in returned Indians. The symptoms have been such as 
to indicate the fibrotic kidney, mostly very chronic or quiescent, and com- 
paratively harmless. There has been little or no tendency to dropsy, 
more to the cardio- vascular change. A distinguished Indian medical 
officer, who had seen much service, and suffered long and severely from 
malarial fever, returned to England in the year 1872 with urine albumin- 
ous to a third, and some indications of cardio-vasculaY change. The 
albumin diminished with occasional periods of increase, and at last <5eased 
to be constantly present. He has led a very active life since his return, 
and is now (1896) iv the enjoyment of good health, excepting that he is 
slightly gouty, and that the urine sometimes displays albumin.* 

I call to mind two instances which ended fatally with renal symptoms. 
One of these did so after sixteen years in England, most of which were 
spent in active professional work. The disorder long remained without 
apparent progress, but ultimately was succeeded by uraemic asthma and 
convulsions. In neither of the cases mentioned was a post-mortem ex- 
amination practicable. 

Obfitrurtion to the exit of urine, or the irritation which some cause of 
obstruction has set up, is sometimes to be traced among the antecedents 
of renal fibrosis. The liver occasionally becomes fibre tic or cirrhotic, in 
consequence of obstruction by gall-stones, and the kidney appears to suffer 
in a similar manner from a similar cause. Two of the most marked and 
pathologically complete cases of the granular kidney which I ever witnessed 
in early life — they proved fatal at the respective ages of*twelve and 
fourteen — gave evidence at death that the escape of urine from the 
kidneys had at some bygone time been hindered. In the younger there 
was dilatation of one kidney and of the other ureter ; the elder had been 
operated on for stone at the age of three, and after death one kidney was 
found to be dilated and atrophied. More or less fibrosis of the kidney,* 
together with glandular atrophy, is indeed not seldom to be recognised as 
a consequence of long-standing retention of urine. It is probable that 
this irritating fluid, probably made more so by ammoniacal decomposition, 
being detained at high pressure in the renal oavities, soaks into and irri- 
tates the renal structure and sets up inflammatory action. 

The granular or fibrotic kidney has been thought to be but a part of 
a general or cardio-vascular fibrosis, and herein lay the contention of Gull 
and Sutton which it is not needful in this place to follow in detail. It 
must be allowed that with age, alcohol, and possibly other circumstances, 
the arteries deteriorate and the fibrous skeletons of the solid organs 
increase at the expense of their more actively vital constituents ; but it is 
not necessary to reiterate, what has been abundantly shown, that the 
granular « change in the kidney is chiefly produced by causes which act 
especially, and in the first instance, upon this organ and not indifferently 
I upon the body as a whole. The granular kidney frequently succeeds 
upon inflammation limited to the organ. It often presents itself at Jtn 
age so early that it is impossible to credit the arteries with any general 
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deterioration or fibrosis unless it be the result of the renal mischief. And 
’there is ample clinical evidence that the cardio-vascular change associated 
with the renal is, as a rule, not a contemporary and parallel alteration, 
but is subsequent to that in the kidney and presiimabl}'^ produced by it. 
That the ilfenal fibrosis, of which a granular surface is the outward expres- 
sion, is local to the kidney and not general to the botly is shown, as I have 
elsewhere insisted, by the pathological independence of the liver and 
kidney. Cirrhcfeis of the liver and granulation of the kidney have little 
tend«icy to occur together. I found that in 250 cases of the granular 
kidney the liver was cirrhotic but in 37, or 1 in 7. Valvular disease 
may act conjointly on both organs, and produce a leaser degree of fibroid 
thickening in both ; alcohol may thus affect the liver much and the 
kidneys a little ; but the rule is that each of these organs is acted on by 
morbid causes proper to ftself, and not shared by the others or common 
to the whole body. 

The heredity of the granular kidney stands on the same basis as that 
of the chronic form of diffuse nephritis, of which it is a sequel (see Nephritis, 
p, 357). 

It has been thought that the form of renal disease under consideration 
is sometimes consequent upon mental depression. There appears to be a 
double relationship in this respect ; advanced renal disease of this nature 
is sometimes attended with lachrymose depression, and there are instances 
in which this disease has come in so immediately upon depressing circum- 
stances that it may be conjectured to owe its origin to them (Allbutt). 
Mental disquietude is a diuretic of no mean efficacy, and it may pos- 
sibly be a cause of organic renal change. If it be so, the relation is by 
no means singular ; cancer and tubercle are botli invited by mental 
distress.^ 

Finally, there are many cases of granular degeneration, probably the 
'majority, without ostensible cause, or only the tendency of race, or the 
influence of climate. 

Symptoms. — In describing the symptoms of granular degeneration I 
will briefly indicate the common course of the disease, and then touch ui)on 
its deviations. The ordinary form is that which begins gradually and 
insidiously, not that which succeeds upon acute nephritis. The patient, 
commonly a man between forty and sixty, loses his health by such 
imperceptible degrees that it is usually impossible to say when the 
disease began, or what was its cause. If gout or lead is in the record 
the cause is ready Jbo hand, otherwise it is likely to be doubtful. The 
earliest obvious indications are usually hardness of the pulse or slight 
tedema, perhaps amounting only to pufliness. The urine is now dis- 
covered to, be albuminous, though perhaps only to a trace; the heart is 
found to be hypertrophied, and the conclusion is obvious, not mly that 
the kidneys are diseased, but that they have been so for a considerable 
time.. Dropsy may be totally absent for long or altogether, jiarticularly • 
. if* the heart b^ much hypertrophied and little dilated. The cardio- 
^ See paper by Professor Clifford Allbutt, Bnt. Med. Juurrudy P'cb. 10, 1897. 
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vascular changes, together probably with some alteration in complexion 
and aspect, may even for a long course of years be the only outward 
signs of the disease. The patient, or rather the affected person, for he 
may not as yet be a patient, acquires a dirty p>allor, perhaps something 
of puffiness, or sometimes a blotchy look such as is associated witli 
free living. The urine will probably be pale and superabundant, will 
be passed with some frequency, especially at night, and will display 
albumin, — very little at first, perhaps only a trace, afterwards more ; 
especially when in progress of time the interstitial change be^jomes 
complicated with tubal. With this the urine lessens in amount, and 
some degree of dropsy usually presents itself, though not to the extent 
which characterises nephritis of acute origin. Pain in the back in the 
renal region is occasional^ present, but more often not. It is, however, 
sometimes severe, and made worse by shaking.* When this has been so, 
it has happened to me to observe after death an unusual amount ot‘ 
adhesion about the capsule and cellular tissue. 

Sometimes dropsy is absent from first to last. Occasionally there is a 
good deal in the later stages, especially when the hypertrophied heart 
has become dilated so as to permit of regurgitation through the mitral 
orifice. This may be accompanied with a definite mitral murmur, 
though the valve-flaps may be perfectly healthy. In such a case there 
may be pulmonary apoplexy with haemoptysis, and the dropsy may take 
many of the characters of that of cardiac origin, which indeed it partly 
is, become considerable and general, and affect not only the legs, but the 
pleurae and peritoneum. • 

Various symptoms may intervene during the progress of the disease, 
and possibly some of them may have been the first means of calling atten- 
tion to it. Among these are vomiting and various forms of dyspepsia. 
The vomiting is no doubt generally excited by the secretion of uraenuc 
matter into the stomach. It occurs independently of food, often in the* 
morning before breakfast, and results in the production of a little slimy 
matter, which often has an alkaline reaction. When the renal disease is 
associated with the special form of ulceration of the bowel which, as I have 
shown, goes with it, then is the vomiting most urgent. I have known it 
to be habitually i)rovoked in such a case by the sound of the dinner-bell. 
Vomiting is more characteristic of the granular kidney than is diarrha*a, 
which in my experience is rare in this connection, more so than con- 
8tii>ation. Before the differentiation of lardaceous disease diarrhcea was 
somewhat generally attributed to albuminuric affectiions ; but without 
being quite unknown in other conditions, it is the especial accompani- 
ment of the lardaceous form. Among other symptoms are headache, 
dimness of vision, and asthmatic attacks. Haemorrhages ,of various 
kinds oc 4 ^ur more particularly when the heart has become hypertrophied 
and the arteries deteriorated. Epistaxis is not infrequent, and may be 
obstinate. Cerebral haemorrhage has its association with the gr^nukir 
kidney, though when it occurs it is more often found that the kidneys . 
are slightly than extremely affected. Of all haemorrhagic affections, that 
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of the retinte, which will be presently dealt with separately, is tlife most 
■frequent, and diagnostically the most significant. More fatal and less 
obvious is the albuminuric ulceration of the bowel which is of 
hiemorrhagic origin. To this I shall revert presently ; I have already 
mentioned* haemoptysis as a late result of the granular kidney. Otlier 
evils beset the long course of the disease before it reaches what may be 
considered its normal ending in cerebral uniemia. ]\Iany inflammatory 
affections occur ^^bronchitis is exceedingly common, pneumonia and pleurisy 
are ffequent, j^ritonitis occasional (vol. iii. p. 635). Pericarditis is fre- 
quent; it comes on insidiously, often without noticeable symi)toms, and is 
almost invariably fatal. It is not unusual for it to remain undiscovered 
until after death. The brain participates, though pefhaps less than might 
be supposed, until it is violently overcome by the uriemic ])oison. The 
patient sometimes becomes lachrymose, sometimes restless and irritable ; 
and occasionally, especially in the advanced stages, there is transient 
delirium or temporary mental failure with delusion. These are bad signs. 
The idle comments foretell the ending of mortality. Among the later and 
less frequent complications is a scaly skin disease — a form of dermatitis. 

This formidable catalogue of possibilities must not be allowed to give 
too discouraging a prospect. Many or most of them may never be 
encountered, the patient may pursue the even tenor of his way almost 
undisturbed by his disease, and may live almost indefinitely, fairly useful 
and reasonably comfortable. The disease for many years may give no 
sign of its presence excepting to the medical observer, and to him only 
by the albupiin in the urine and the changes in the heart and vessels. 

Though the foregoing outline is intended to relate to the disease of 
gradual develoi)ment, a few words will suffice to make it api)ly equally 
to the kind which succeeds upon acute nephritis. The granular kidney 
sometimes declares itself years after an attack of scarlatina, as in cases to 
•which I have already referred. Sometimes the later affection is in 
obvious continuity with scarlatinal nephritis, shoAvn by (edema and 
albuminuria, or possibly the connection of the renal disease with the 
exanthem may be indicated only by an intermediate period of indefinite 
bad health. Nephritis of other than scarlatinal origin may be similarly 
followed, though with more infrecpieiicy. As the acute disease becomes 
chronic the heart enlarges and the dropsy disappears. It is an instructive 
fact, as bearing on the direct causation of th(^ cardio-vascular changes 
by the renal, that these consequent alterations attain their most typical 
development in young persons, often children, in whora^'the renal fibrosis 
IS an obvious result of acute inflammatidh. The granular condition 
having been fully attained, it matters little whethej thft beginnings were 
in chronic change or acute disease ; the symptoms and issues in the later 
stages areVhat have been already indicated. 

The duration of the granular kidney is difficult to limit, ^ince the 
beginning is usually unrecognisable. In hospital practice the disorder does 
not come under^otice until it has reached an advanced stage and mani-^ 
fests the symptoms which belong to it. From private sources it would 
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not ht difficult to collect cases which have endured for ten or twenty 
years. I know a gouty gentleman w^^o enjoys fair health at the age of 
seventy-two, whose urine has been albuminous for fifteen years. He has 
much cardiac hypertrophy, and has had haemoptysis, no doubt of renal 
origin. That he is a subject of the granular kidney is beyi 2 )nd doubt. 
On the other hand, instances occur, though rarely, in which the renal 
fibrosis takes an acute form with symptoms resembling in most respects 
those of tubal or diffuse nephritis. I will subjoin an instance of what 
might be called acute interstitial disease of the nature of fibrosis, tjiough 
scarcely amounting to it. ' 

A married lady, aged forty-four, whom I saw frequently with Dr. 
Buzzard, furnished tin example of this form of disease. Shg had had 
several children, the last five years before her attack. She had never 
had any droi^sical symptoms with her pregnai^cies ; there was no record 
of gout, no history of scarlatina, or exposure to cold, or of anything else 
which could be assigned as the cause of her disease. The beginning was 
sudden. She was perfectly well, as far as was known, until one day early 
in October 1894 the feet were found to be ^eatly swollen, and in three 
or four days, without any feeling of illness, the whole of the lower 
extremities were oedematous. The urine was then found to be highly 
albuminous. Throughout the subsequent course of the illness it remained 
so, and was generally much reduced in quantity. The urine never con- 
tained blood ; no casts nor any other morbid deposit were found. I 
examined the urine on many occasions with the result that casts were 
uniformly absent. The dropsy increased upon the limbs, /ind invaded 
the peritoneum and pleurte ; acupuncture of the legs and paracentesis ot 
the abdomen were repeatedly called for. The skin assumed in its most 
characteristic form the ivory pallor of renal dropsy\ Vomiting was 
latterly a distressing symptom, and there were two or three convulsive 
uraemic attacks. Towards the close the dropsy spontaneously diminished, • 
until at last little remained. Death was brought about by gradual loss 
of strength connected with the inability to take or retain food. She died 
on 9th October 1895, her illness having lasted almost exactly a year. 
Her mother, it is stated, died of dropsy supposed to have been of renal 
origin. I am indebted to Dr. Colman for the account of the post- 
mortem, and also for some sections which I examined as well as him 
self. Both kidneys were in much the same condition ; small, hard, 
slightly granular on the surface, and with adherent capsules. The 
cortices were mufeh diminished. The renal arteries were atheromatous ; 
the left renal vein containeef a firm, old thrombus, which however did 
not completely dbstrvict the channel. Under the microscope the chief 
mSrbid appearance was universal, and profuse hypernucleation of the 
interstitial tissue, by which its bulk was notably increased and* the tubes 
often widely separated. The increase was of young nucleated material 
rather than of old fibrous tissue. The Malpighian bodies showed nothing 
special. A large number of the tubes were natural, som«k contained *plugs^ 
of amorphous substance. 
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Secondary changes. — TJio fcjregoing outline of the course* of the 
■ disease may be filled in with a ^mewhat more particular account of 
one or two of its more important consequences, pathological and clinical. 
The comprehensive change in the heart and arteries must receive the 
first consideration as common to the whole body and to almost every 
case. It has its physiological and its pathological aspect, its uses as well 
as its disadvantages ; it obviates some of the symptoms and causes others. 
It will suffice fey the present purpose to describe briefly the damages in the 
circulating system which occur in connection with the granular lidney^ and to 
refer also with brevity to the clinical constequences which follow upon them. 

I shall avoid as much as possible matters in dispute, but shall deal chiefly 
with simgle observations and practical issues. It ha^ already been shown 
that the changes of which I am about to writ-a are not confined to the 
kidney which has acquired or attained to the condition of granular 
contraction (see p. 367), but are manifested as the same in kind if less 
in degree, as the results of nephritis upon which granulation has not 
yet ensued. As the renal changes advance, so do the cardio-vascular, 
until the incipient changes of nephritis jiass into the general hypertrophic 
thickening which goes with the granular and contracted kidney. 

Taking a well-marked instance of the granular kidney, the following 
changes are to be recognised in the circulatory system. The heart and 
the arteries together become hypertrophied ; the heart in both ventricles, 
and the arteries in both muscular and fibrous coats, and of every size. 
The hypertrophy of the heart is nearly invariable with the granular kidney, 
but not qiyte. I have estimated that, not including cases whore peri- 
carditis is superadded, in which cases renal hypertroi)hy of the heart may 
be reckoned as almost surely present and often extreme, this cardiac 
change occurs in a decided form in 74 i)er cent of the fatal cases of the 
granular kidney. If cases with pericarditis Iiafl been included, the per- 
• centage would have been larger. It is, indeed, exceedingly rare to find this 
form of renal disease without some evidence of the associated cardiac change. 
But, however infrequently, cases do occur in which the cardiac com[)lication 
(salutary adjustment it may be called) is absent, and it has been observed 
that they pursue a more unfavourable course than when it is j^resent. 

The heart displays the hypertrophy most obviously in the left ventricle, 
but the right shares in the same process. The weight of the heart may 
be doubled or trebled. I may mention incidentally that when the hy})er- 
trophy is extreme, pericarditis is very apt to occur tus the finishing stroke. 

I have before me a series of thirty -one cases iljustwitijig the cardio-vascular 
changes of renal disease ; in nine of thes^the heart and pfiricardium together 
weighed between 20 and 39 ounces. The heaviest without pericarditis or 
pericardium weighed 23 ounces. In addition to kypertroi)hy the left' 
ventricle m course of time often dilates, with the result of insufficiency of 
the mitral valve and all the results which follow this lesion ; mitral murmur, 
increase of dropsy, pulmonary apoplexy. The dilatation marks the begin- 
, ning* of the end. So long as the heart holds its own, the hypertrophy^ 
appears to be beneficial. Under its influence, or at least together with it, 
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it is cofitinually found that the dropsy^, if there have been an 3 ^, diminishes 
and often entirely subsides, to reappear, as I have said, when the heart ' 
gives way ; the last form of dropsy being worse than the first. How the 
beneficial action is brought about may be open to discussion, but one way 
seems clear. The ventricle has a double action ; it not only drives but 
it draws. By its expansion it must tend to suck the blood out of the 
lungs, and thus clear the way for the emj^tying of the veins and relieve 
the venous circulation. It is manifest that this suction power, probably 
not very important in health, must be greatly enhanced by thickening 
of the ventricular walls, particularly when their stiffness is not impaired 
by increase of the cavity. 

The systemic artfiries, as has been stated, are thickened throughout 
their whole course from«the heart to the capillaries, and it is to be 
inferred from the hyi)ertrophy of the right verKricle that the pulmonar}^ 
arteries are similarly affected, though probably to a less degree \ with 
regard to these vessels, liowever, observations are wanting. The systemic 
arteries, more especially those of smaller size, are thickened both in their 
muscular and fibrous coats, and Gull and 8utton believed that they found 
a thickening also in the capillaries, not of course muscular, where no 
muscle is, but what they termed hyaline. As to the arteries, there is no 
doubt as to the general thickening of their walls, and as to both muscular 
and fibrous coats being thus affected. I need not detail observations 
which are accessible elsewhere ; but I may briefly say that 1 have ascer- 
tained that not only are the arterioles thus changed, but also, though 
to a less extent, the larger arteries — to wit, the aorta, the .innominate, 
the common femoral and the renal. The changes are therefore universal 
to the systemic arteries. The hypertrophy of the arterioles is often 
succeeded by fatty degeneration, which affects chiefly the muscular coat 
but is not confined to it. Sometimes small vessels are seen which are so 
disorganised by fatty change that little else can be made out. This is • 
most often seen in the pia mater, probably because the vessels in these 
situations are more easily examined than elsewhere. The arteries are 
thus weakened, while the force brought to bear upon them by the ventricle 
is increased, a combination which explains the frequency of haemorrhage 
under the circumstances. 

The clinical signs of the cardw- arterial changes have become well 
known, and need not here be discussed at any length or in technical 
detail. From the outset of nephritis, before any increase in the size of 
the heart is rccognisaWe, the pulse is hard to the^ touch, and gives 
evidence under tHfe sphygmograph of increased pressure. This implies 
some difficulty in the emptying of the arteries, which is the cause of 
their over-tension, and ultimat^y of the thickening of their walls and of 
the ventricular hypertrophy. Taking a case of long standing, where the 
granular Contraction of the kidney is well marked, the pulse changes are 
more pronounced. Two alterations are now to be discerned — increase of 
•^tension and thickening of the artery, both contributing ®to increase the 
hardness of the pulse. The educated finger, or I should say fingers, arc 
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as instructive as the s[)hygmograph, or even more so. Tlie artery is 
usually large and permanently tight, the difference between systole and 
diastole only to be appreciated by tirm pressure. If a linger 1)0 lightly 
passed across the vessel it will feel like a cord Avhich knows no variations 
,)f size; and it will be found abnormally diflicult to stop the current 
in it ; it may even be that this cannot be done by any amount of pressure 
which can conveniently be brought to bear u[)on it. To judge of the 
force or “ stopability ” of the pulse it is V)cst to use two lingers aiul both 
haiK^ in feeling it, make pressure on the vessel with one hand, and with 
the other estimate the stream which emerges. It may be found that a 
pulsation of thread-like smallness will ])ass in spite qf almost any [)ressure 
which the finger can apply. The sphygmograph "ives similar evidence, and 
enables the increased for^c of the pulse to be accurately measured. 

As to the heart, the signs of hypertrophy scarcely need to be dwelt 
upon. These chieliy relate to the left ventricle, the apex beat being 
displaced downwards and outwards, even to the extent of an inch outside 
and two inches below the nipple. Occasionally, though the heart is 



Fio. 3.— Pulse-traciti^' in a case of j,n’anular kidney in a painter aj^cd (V.. Marey's si)]»y; 4 ni 0 },n’ai)li. 
150 grannues pressure. 


greatly enlarged, the apex ])eat is so distributed as to be scarcely pei- 
ceptible owing to the rounding ot the lower end of the organ, ihe liist 

* sound is muffled and prolonged ; it may be nearly indistinguishable 

owing to the thickness of the muscular wall through which it has to 
come. Cases of this sort furnish a convincing proof that the first sound 
is made in the interior of the heart and not within the wall ; it is intia- 
cardiac and not muscular ; were it muscular it would be increased, not 
diminished, by the thickness of the muscle. Beside the signs of hyper- 
trophy are those of intra-arterial tension, one of which is accentua- 
tion of the second sounds. It is to be noted that, contrary to what 
might perhaps have been expected, the pulmonary second sound is more 
accentuated than ithe aortic. Accentuation of these sounds is due to 
the increased blood -pressure in the great ves.sels. There is also under 
tlie same circumstances, but by no means constantly, a reduplicatioi# of 
the first sound, or some approach to it, which indicates a want ot syn- 
chronism between the ventricles. » 

The damages in the circulatory system which have been indicated are 
manifested clinically by many haemorrhagic accidents, which give itsi 

• leading character to the disease, and are more vitally important than 
anything in its course excepting the uraemia with which it normally 
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terminates. Some of these accidents have not yet been noticed ; others 
require more notice than they have yet received. Pulmonary apoplexy 
and hsemoptysis bf renal origin need not be further dwelt upon, nor is it 
needful further to mention epistaxis. With regard to apoplejy of the 
brain, the frequency of renal disease as a concomitant has been already 
referred to. Of 7 5 persons who were examined at St. George’s Hospital 
after death from intracranial extravasation, 31 were described as having 
kidneys in a decided state of granular degeneration. This enumeration 
does not include slight degrees of renal change, which were nume^'ous. 
Under this association cerebral apoplexy has been known to occur at an 
age to which it does# not commonly belong. I have elsewhere related 
the case of a girl who died at the age of twelve with an extiavafsation in 
the brain as large as a goose’s egg. The kicj.neys were in an extreme 
condition of fibrotic disease ; the heart was hypertrophied to the weight 
of ounces, and the arteries were characteristically thickened and 
affected with fatty degeneration. That the arterioles should often give 
way under the circumstances which have been described is no marvel ; 
while the vessels are weakened the heart is strengthened, intra-arterial 
pressure is increased, while the power to resist it is diminished. 

Next to the brain in position, and perhaps in importance, comes 
the retina. With regard to this I gladly avail myself of the special 
knowledge of Mr. Brudenell Carter, who has undertaken this sub- 
division of the subject, and who writes as follows : — “ The frequent 
occurrence of impaired vision during the progress of ‘ dropsy ’ has been 
known to physicians from a very early period ; and Dr. Bfight, whim 
conducting the researches by which he connected ‘ dropsy ’ with disease 
of the kidney, was not unmindful of the fact. In an article on renal 
dropsy, which he contributed to the volume of Guy’s JTos])ital Reports 
for 1836, ho mentions, in the introductory portion, dimness or failure ^ 
of sight as a common symptom or complication j and he also men- 
tions it specifically as having been present in some of the instances 
which ho describes ; although, in an appended tabular account of 
100 fatal cases, the principal post-mortem appearances in which are 
set forth with some fulness, neither the state of the vision nor the 
presence of morbid changes in the eyes is referred to. The eyes, indeed, 
do not seem to have been examined in any of these cases ; and the 
impairment of sight received only a small degree of attention, probably 
because, at that time and for some 3 ^ears afterwards, it was regarded 
as a conspicuous example of alteration of nervous ffmetion, due to tin' 
nerve being supplied with ‘imperfectly depurated blood.’ In 1850, 
«'TiHck discovered, by post-mortem examination, that the retinae of a 
f patient who had died from renal dropsy were studded with spots of 
fatty degeneration. A similar condition was afterwards found by 
Virchow and others ; and, in 1856, Heymann published the first account 
r^of the ophthalmoscopic appearances which have since become so familiar. 
The issue, in 1863, of Liebreich’s Atlas der OphtJiahnoscbpie carried the 
matter a step farther, and rendered a highly-coloured picture of what he 



DISEASES OF THE KIDNEY 


39 * 


described as ‘ retinitis albuminurica ’ accessible to many physicians who 
had not yet learned to use the ophthalmoscope for themselves. The 
characteristic feature of this form of ‘retinitis' was said to be the pre- 
sence of a group of white spots, arranged in a conspicuous stellate figure 
around th? macula lutea ; while other spots of the same general appear- 
ance, but usually larger and more isolated, and often accompanied by 
patches of effused blood, were irregularly distributed over the fundus. This 
})articular combhiation of appearances, or even the presence of the stellate 
hgur# alone, was long thought to be pathognomonic of kidney disease ; 
Imt more extended experience has shown not only that the stellate figure 
may be absent in renal cases, but also that it may he present in cases 
which aro not renal. In 1872, for example, a young woman who might 
have sat for Liebreich’s picture of ‘ retinitis albuminurica ' was admitted 
into St. George's Hospital, and died there, with healthy kidneys, of 
tumour in the cerebellum. A boy was admitted into the same hospital, 
at about the same time, with typical ‘choked discs,' but with no stellate 
figures, no scattered patches, and no haemorrhages, whose eyes led many 
lughly-skilled observers, including several members of tlie International 
Ophthalmological Congress, then assembled in London, to form tlic opinion 
that he was the subject of an intracranial tumour. He died of pleurisy 
supervening upon advanced kidney disease, and no primary brain lesion 
was discovered by the most careful examination. A case similar to the 
former had previously been described by H. Schmidt and Wegner ; and 
a few others of both kinds have since been recorded. Notwithstanding 
these, however, it is incontestable that a combination of hoemorrhages 
«aiid of white patches in the retina, either with or without the central 
stellate figure, will, in the great majority of instances, indicate the j)re- 
.spuce of renal disease with a very near approach to certainty. 

“ As soon as the ophthalmoscojuc examination of renal patients became 
general and systematic, it was discovered, as might have been cxj)ccted, 
that the typical albuminuric retina represented an advanced stage of 
cluinges which were recognisable at a much earlier period, and which 
commence, in some cases, by the appearance of small and scattered white 
spots, in others by the occurrence of minute effusions of blood. In the 
experience of the writer, bleeding has been the more common initial 
phenomenon ; and it lias usually licen first observ(;d on tlie temporal side 
of the nerve, between the disc and the macula. The first ha3morrhagic 
patches are almost invariably seated in the fibre layer, and the distribu- 
tion of the effusedtblood is governed by the anatomical conditions of the * 
tissue. The blood makes its way among and between the nerve filires, 
which are often visible in front of it as a delicate white striation ; wjiile ^ 
the genesal outline of the patch assumes a brush-like or flame -like ^ 
character. As the case proceeds, fresh bleedings occur in jia^ts of the 
retina more remote from the centre, and white patches of varying outline 
J^-nd magnitude are formed in increasing numbers. In the majority of^ 
instances the ojitic disc itself, and the unaffected portions of retina, for a 
long time preserve nearly their normal aspects ; while, in others, the disc 



392 


SYSTEM OF MEDICINE 


may become swollen, its margin obscured, and the portions of retina 
between the spots and the blood patches dimmed and cloudy, as if from 
the presence of albuminous fluid in the meshes of the tissue. If we dis- 
regard minute anatomy, and consider the retina as a structure roughly 
divisible into two layers, an anterior and a posterior, the former of which 
derives its nourishment from the arteria centralis, and the latter from the 
vessels of the choroid, we may ascertain, even by the ophthalmoscope, 
that the changes associated with albuminuria are, as a ^ule, almost con 
fined to the former. Sometimes, however, the choroidal circuhition 
becomes implicated in the general disturbance, and then some displace- 
ment of the retinal pigment, and a greater degree of impairment of 
vision than is usual, are lialile to occur. * 

“ The general application of the word ‘ retinitis ’ to the changes seen 
in albuminuria has led many persons to conjecture that these changes 
must always be ushered in by some increase of blood - supply to the 
affected parts \ and hence a preliminary stage of ‘ hyperajmia ’ has more 
than once been described. It is exceedingly difficult to ascertain the 
presence of ‘ hypergemia ’ of the fundus oculi, the conditions of its blood- 
supply being liable to vary within rather wide limits \ and, in the opinion 
of the writer, the changes are essentially degenerative, and only assume 
certain sub-inflammatory characters in comparatively rare cases, possibly 
as a result of the disturbance of tissue by the effusion of blood or by the 
deposit of fat. The latter occurs as an infiltration with fat cells, which 
are found most abundantly in the granular and intergranular layers of 
the retina, but which, in advanced cases, extend into the fibrt layer also 
Aggregations of these fat cells constitute the white patches ; in whicli, 
moreover, the nerve fibres are often found to be swollen, and to ho 
studded with irregular nodosities. 

“ The presence of the characteristic retinal changes does not afford any 
indication of the nature of the kidney disease, or of the stage which it ' 
has reached. These changes are found in every malady which is attended 
by albuminuria ; not only in ‘ Bright’s disease,’ but also, for example, in 
the albuminuria of pregnancy or of diphtheria, or in that consecutive to 
scarlatina. The retinal changes, in the experience of the writer, never 
precede the albuminuria ; but, in Bright’s disease, it is quite common foi 
them to give rise to the first symptoms which direct attention to the 
kidneys. Both in hospital and in private practice patients who considei 
themselves in good health will seek advice on account of impairment of 
vision, and an examination of their retinse will at*, once suggest an 
examination of their urine. On the other hand, cases of albuminuria aic 
g mej, with in which the retinge remain unafifected to the last. 

“ Apart from the obvious indication to treat the eyes indulgently, and to 
^ protect tl^em from attempts at overwork or from other manifestly injurious 
influences, the treatment of albuminuric retinal degeneration resolves 
^tself into that of the affection upon which the albuminuria depends.. lu 
the cases which depend upon diphtheria, upon scarlet fevel*, or upon preg- 
nancy, it is not uncommon for the retinge to clear up, and for normal 


DISEASES OF THE KIDNEY 


393 


vision to bo restored, as one part of the process of general recover3\ In 
the cases of chronic kidney disease from which no recovery can be expected, 
the impairment of vision usually increases with the increasing amount 
and area of degeneration, but it seldom leads to complete blindness.” 

Analogous to the retinal changes, connected as they are with Innmor- 
rhage, are some which affect the bowel, and produce a special and fatal form 
of ulceration which, like the change in the retina, is essentiall}' albuminuric. 

I have elsewherfe fully described and exemplified this condition, to w hich 
I drCw attention in the Croonian Lectures for 1876. I will therefore 
now content myself with referring to it somewhat cursorily. Under 
advanced renal fibrosis, together with its cardio- vascular accompani- 
ment, submucous haemorrhages are apt to occur in many parts of the 
alimentary canal, in the stomach rarely, in Ihe intestines frequently, 
more particularly about the ileo-caecal region. This is succeeded by a 
form of ulceration which often leads to peritonitis, perforation, and 
death (vol. iii. p. 962). The ulcers are small, circumscribed, and sharply 
cut \ they are usually few or even solitary. They are not connected with 
any of the glandular structures of the bow^el, nor do they resemble the 
ulcers of typhoid or tubercle, or of any other sort, except to a certain 
extent those due to faecal irritation. Evidences of hajmorrhage arc usually 
to be seen in their neighbourhood, and it is apparent that submucous 
extravasation is the process to which they owe their existence. The usual 
symptoms are diarrhoea, griping, abdominal tenderness, vomiting, and 
finally those of perforation.^ 

The haemorrhagic tendency shows itself in places other thaTi have 
been mentioned. Epistaxis is very frequent ; sometimes it occurs com- 
paratively early in the disease, in the later stages it is apt to be profuse 
and alarming. Menorrhagia is not uncommon. Hmmatemesis occurred 
^ three times in 68 fatal cases. Purpura and bleeding from the mucous 
membrane of the mouth are late and infrequent, but gemiine renal issues. 

Next to haemorrhages, among the results of the form of renal disease 
under consideration may be placed inflammation. Of these, bronchitis 
IS the most common, occurring in over a third of the cases. Pneumonia 
and pleurisy are about equally frequent, much less so than bronchitis. 
Next to bronchitis in frequency comes pericarditis, which was found in 
a recent state after death in 16 of 68 cases. This complication is more 
frequent with the granular kidnej^ than with any other kind, and is almost 
invariably fatal, though often latent. There is usually no accompanying 
endocarditis, though endocarditis with or without pericarditis is to be * 
recognised as an occasional result of the same renal condition. In the 

^ Since ^lis was in type I liave learned that the concurrence of intestinal ulceration with 
I'enal disease has not entirely cscajie*! notice, though I believe that I may claim to have been 
the tirst to point out the nature of the connection. Wilks and Moxon, in the sopoml edition 
of their Pathology f 1875, speak of duodenal ulcers as, like gastric ulcer‘<, due to the acids of 
the stomach, and, like gastric ulcers, often associated with Bright’s disease ; they also refer to 
^ ‘liphtnentic colitis ^s met with together w'lth a similar inflammation of the stomaeli and with^ 
Bright’s disease. I have ventured to regard the intestinal lesion as specially connected with 
tlie renal, and that by way of cardio -vascular change. 
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68 post-mortem cases already referred to, recent endocarditis was 
observed in 4 . Erysipelatous inflammation or cellulitis sometimes occurs, 
particularly as an attendant of dropsy \ but is less common than with 
nephritis. Other eruptions of an inflammatory nature have been noticed 
in connection with Bright’s disease, which I venture to refer to in this 
place, though they do not all especially belong to the granular kidney or 
that of interstitial nephritis. I have seen a marked form of eczema, 
together with nephritis, in course of recovery. Dr. Pye'Smith has given 
quite ^'catalogue of eruptions which are apt to occur with renal disease. 
One of t]j|^em has been termed erytheina leve, and others described as 
roseoloiA or papular, A severe form of dermatitis has, during recent 
years, been added to the catalogue of renal inflammations, and is particu- 
larly associated with the granular kidney. The eruption first appears as 
a sort of erythema 3 vivid red blotches, which rapidly become papular, 
present themselves on the extensor surfaces of the limbs, and after- 
wards on the palms, soles, and face. The mucous membranes are at the 
same time affected, as is evident by soreness and congestion of the throat, 
and sometimes by inflammation of the auditory meatus. The cutaneous 
papula 3 rapidly become confluent, and may be succeeded by various 
degrees and admixtures of desquamation, eczema, and pustulatioii. These 
eruptions are attended with much itching and irritation. They occur late 
in the course of the granular kidney, are preceded by evidences of uraemia, 
and are usually followed by a fatal issue. Dr. Le Cronier Lancaster, 
to whom we are indebted for an early, if not the earliest notice of this 
condition, while house physician to St. George’s Hospital, coKected eight 
cases of this kind 3 one was followed by recovery, seven by death. Post- 
mortem examination was made in six, in five of which the kidneys were 
granular, in one lardaceous. One of the cases in this series was that of 
a man aged twenty-five, avIio was a patient of mine. He had albumin to 
a sixth, much hypertrophy of the heart, and increased arterial tension, 
vomiting, diarrhwa, headache, and bronchitis ; no dropsy. A reddish, 
elevated, papular eruption appeared on the man's legs and body, and 
afterwards on the face, which was accompanied with a burning sensation 
together with much itching. He had also red, smooth, tender patches on 
the throat, running at the nose and eyes, and discharge from the ears, 
both of which were swollen. The eruption became scaly, then pustular, 
and several superficial abscesses formed on the limbs, broke, and dis- 
charged fmtid pus. He died forty-one days after the appearance of the 
rash. The kidneys were found to be in a marked condition of granular 
contraction, weighing together only six ounces. The usually fatal issue 
« of the condition leaves little hope for treatment, but I would venture a 
t suggestion in this view. The presumed cause, saturation of the skin by 
uraemic ip"oducts, seems to indicate a simple measure which, in the only 
case in which I have as yet employed it, was highly successful. I would 
^suggest long soaking of the body in a bath of water at blood-heat, say 98 
or thereabouts, which could scarcely fail to dissolve out md'ch that it would 
be desirable to get rid of. This might be preceded by a brief immersion 
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in a weak solution of bicarbonate of potash, which would appeal especially 
to the uric acid, if, as is likely, this takes part in the morbid process. 

Supposing the patient with interstitial nephritis to have escaped all 
the pitfalls by the way, his course will terminate in cerebral uraemia, 
wliich may be said to be the normal ending of his disease. It is obvious 
that as the kidneys fail in eliminating various constituents of the urine, 
these must remain behind unless they are expelled by other channels. 
The kidneys may fail in many ways as regards their excretory function. 
Obstrtictive suppression may forbid the exit of the urine as a whole after 
it has been completely formed by the kidneys, or at least while the 
kidneys are structurally able to form it completely. With Bright’s 
disease th« urine is not arrested, but rather is not formed, or fonned only 
imperfectly. These differences of morbid prot'edure are attendt‘d with 
ditterent results ; the ursemia of obstructive suppression is different in 
many respects from that produced by disease of the renal substance. 
And with regard to diseases of the renal substance, difterences arc to bo 
observed both in the impairment of the urine and the urmmic results 
which ensue. With acute nephritis it is common to find both water and 
solids diminished ; with the granular kidney it is often found that while 
the solids are diminished the water is increased. Tlie blood must therefore 
be ditforently affected in the two cases, and the results are not quite the 
same. Coma occurs in both. With nephritis there is generally convulsion ; 
with the granular condition convulsion is often, but not always absent. 

Ursemia. — Before proceeding to the consideration of the uraemia of the 
granular kidney, I will briefly discuss the nature of urtemia in a somewhat 
general sense. The chief function of the kidneys is to separate from the 
))lood certain matters already existent in it in the form in which they are 
excreted. The chief constituent of the urine, the urea, appears not to be 
made by the kidney as the bile is by the liver, but to be simply removed 
by the kidney after having been made elsewhere. With regard to uric 
acid, there is some uncertainty as to its place of origin, whether renal or 
extra-renal. Whether any cxcrementitious compounds are constructed 
by the kidney as well as expelled by it is n9t known ; but it would seem 
improbable that so comiilicated an epithelial arrangement as exists in the 
kidney should not be constructive as well as selective. Whether the 
renal exit be obstructed, or the kidney itself diseased, urea accumulates in 
the blood, and probably the same is true with regard to uric acid. 
But the question of urmmia is not limited to these simple considerations ; 
it is complicated, find we must admit that it is but partially understood. 
What we require is examination of the blood under a variety of circum- 
f^tances and in further detail than has yet been accomplished. It inai^be 
presumed.that the blood in renal disease varies inversely as the urine ; 
thus what the urine wants the blood abounds in, and conversely. The 
blood is deficient in albumin ; it contains a notable ([Uantity of urea and 
Uric acid, and, according to some pathologists, ammonia ; it holds an excess^ 
of mineral salt^, probably of many as yet indeterminate matters, and 
generally of water. With regard, first, to the toxic effect of urea, this is 



396 


SYSTEM OF MEDICINE 


now khown to be less than was formerly supposed. It may bo introduced 
into the stomach or veins of aniinais with little result excepting increase 
of urine. When the kidneys, from disease, are unable to respond, the case 
may be different A large amount of urea is known to accumulate in t]je 
blood as a consequence of obstructive suppression, but th^ attendant 
symptoms are not those which ensue upon disease of the renal substance 
With obstructive suppression there is heart failure, some degree of som 
nolence, some degree of muscular twitching, but not general convulsion 
or coma. To produce these, something different from uren, or somtthing 
in addition to it, is presumably necessary. The blood has been thought 
to contain ammonium carbonate due to the decomposition of urea, and thi^ 
symptoms of ura3mia*have been attributed to this salt. In advanced kidney 
disease ammonia can bef detected in the breath in more than uormul 
quantity, and convulsions have been found to follow the injection of the 
ammonium salt into the veins of animals. But it has been objected that 
the free exhalation of ammonia which occurs with exinration must make 
it difRcult for this volatile substance to accumulate in the blood. As 
somewhat contrary to the ammonia theory the alkalinity of uriemic blogd 
has sometimes been found to be diminished, and importance has been 
attached to this deficiency. Much has been attributed to the toxic effect 
of retained potash salts, and food and physic regulated so as not to 
introduce them in large amount. Hydrsemia has been thought to play 
an essential part in the morbid process. This condition is no doubt 
generally present, though Dr. Carter has shown that after fatal 
uraemia the brain substance contains a no larger percentage of water 
than in health. Hydraemia may be confidently put aside as playing no 
necessary, though possibly it takes a subsidiary part. It may be noted 
in passing that disastrous results may ensue if the treatment of ura 3 mia 
comprise the withholding of water from the diet with the purpose of 
lessening the wateriness of the blood. Water is the best of diuretics* 
and depuratives, and a remedy for uraemia, not a cause of it. It has 
been supposed, but probably erroneously, that increased intravascular 
tension is a necessary agent in bringing about the results of uraemia. It 
is not to be disputed that when this condition is advanced more or loss 
over-tension is commonly present, but it is collateral rather than essential. 
With the uraemia of obstructive suppression, which, however it may dift'er 
from that of substantial renal disease, is truly toxic, tension is lessened 
rather than increased, and lardaceous disease occasionally ends in uraemia 
though the tension may have undergone no exaggeration. 

It is sufficiently apparent that the condition of uraemia is not to be 
mojre narrowly defined than as one dei)ending on the retention of urinaiy 
excreta ; which excreta are especially injurious, or what changes any of 
them undergo to become so, are questions for the future. 

I wilf now briefly indicate the symptoms and results of the uramiic 
state so far as it depends on the granular or fibrotic kidney, or, in pther 
words, upon disease of long standing ^and not lardaceous. •- 

Many of the results of renal disease — the vomiting, the inflammations, 
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the asthma — must be held to depend on toxic retention, and bS truly 
iirjemic in their nature ; certain conditions, not necessarily of nervous 
origin, may be first touched upon as indicating advanced urtemia, and 
apt to precede the cerebrSfl manifestations. One of these is a brownish 
discoloraticJn of the skin, especially of the face, which gives a sort of 
tropical look very different from the i)allor of the less chronic varieties 
of renal disease. Itching of the skin is a late ura*mic manifestation. 
It has been fouitd in rare instances that cr^^stals of urea have formed 
on tl^ skin and hair in advanced cases of uriemia. This condition 
is associated with abnormal sweating, but the opposite condition some- 
times presents itself, morbid dryness of the skin which refuses to perspire 
even undej: baths and other sudorifics. This is a lale result and a bad 
indication. Another bad sign is advancing po\'^rty of urine, which may 
he of low specific gravit5^ pale colour, often feebly acid or alkaline in 
reaction and of a fishy smell. The breath, under similar cii’cumstances, 
assumes a characteristic, somewhat ammoniacal odour, and gives an 
ammoniacal reaction when brought in contact with hydrochloric acid. 

A late uraemic manifestation of more than ordinary interest and more 
than ordinary distress is uraemic asthma. The patient, who probably has 
a hard pulse and a large heart, but whose breathing at ordinary times is 
normal or nearly so, is suddenly seized in the early part of the night, 
[lerhaps after having slept soundly, possibly without having slept at all, 
with agonising dyspncea. The attack is like one of bronchial asthma 
with cardiac superadditions. There is agonising want of breath, with 
violent insjvratory effort and imperative orthopncea. There is mucli 
palpitation and cardiac distress, apprehension, and a sense of mortal 
struggle. The patient perhaps clutches at the furniture, his face is 
hedewed with sweat and wears an expression of agony. Under such an 
attack I found in one case, together with much exaggeration of cardiac 
•action, an intense blowing murmur, at the apex and systolic, which was 
not present before the fit and subsided soon after it. In another case I 
found during^ the attack a marked reduplication of the first sound which 
was not there before. After a term of agony and terror lasting, perhaps, 
two hours, the difficulty yields with wheezing, coarse crepitation, and the 
expectoration of frothy fluid, sometimes blood-tinged or accompanied with 
fseparate sputa of bloody mucus. With this the dyspncea .and distress 
iiubside, the respiration resumes its former tranquillity, and nothing 
remains of the paroxysm but the prostration which it leaves behind it. 
The foregoing sketch is drawn from cases of exceptional severity ; many 
lesser degrees of the same condition are not infrec^uently met with. In the 
post-mortem examinations which I have seen after such attacks tliere bas 
usually bepn emphysema, with injection and thickening of the bronchial 
membrane, and frothy or muco-purulcnt secretion in the tubes. ^ In one 
instance the lungs were numerously beset with punctiform extravasations 
of bipod. It is clear that these attacks are not ordinary asthma ; they 
occur in persons* who have not hitherto been asthmatic, and without any 
ostensible reason excepting the renal disease and its cardio-vascular compli- 
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cation^. The bronchi may take some part in them, as is suggested by the 
bronchial secretion with which they terminate, but it cannot be doubted* 
that the cardio-vascular system is essentially concerned, and uraemia the 
essential cause. I ventured, in the second edition of my book (ni 
Albuminuria, published in 1877, to suggest that spasm of the- pulmonary 
artery was the modus ojperandi of the attacks under consideration ; this, 
hypothetical explanation has found favour with later observers, and may 
be regarded as probable, though not proved. The vaspular contraction 
may bo presumed to be in the smaller ramifications of the puln^pnar^ 
vessel. It is known, but not always sufficiently regarded, that dyspnoea 
as intense as ensues from any obstacle to the admission of air to the lung 
may be produced by" the cutting off of the blood from it. Thjs is some- 
times witnessed in cases ef pulmonary embolism. 

Proceeding to the specially nervous results of uraemia, one of tile first 
to be observed is headache, which is often of a neuralgic type, intermitting, 
and sometimes of agonising severity. This often presents itself long before 
the fatal issue, and may constitute the chief ostensible symptom of the 
disease. Various other disturbances may occur towards the close of tht* 
malady, some peculiarity of or change in manner or temper, a lachrymose 
tendency, a feeling of stupidity, drowsiness, sometimes sleeplessness, and 
occasionally a horrible restlessness which is more distressing than any actual 
pain. Speech is now and then slightly affected in tlie way of indistinct 
articulation or clipping of words before the final overthrow of the nervous 
system, and sometimes, though rarely, there are at the same period symp- 
toms, such as squinting or inequality of the pupils, wliich^would seem 
to indicate, what may not be apparent after death, some localised change 
in the brain. As the scene approaches its close and the curtain is about 
to fall, other disturbances of intellect and nervous function may befall tho 
actor. Such are many degrees of transient mental failure, to which sucli 
terms as “ wandering and “ rambling ” are applied. Occasionally there* 
are hallucinations, brief delirium, or what must be regarded as transient 
insanity, delusions without fever. Among the consequences of advanced 
uraemia must be mentioned what has been termed BrighVs blindness, 
I)artial or complete loss of sight, which may be temporary, which occurs 
independently of any retinal change or any alteration to be discerned 
with the ophthalmoscope, and cannot as yet be further defined than as a 
profound and ill-understood manifestation of the urEemic state. Various 
muscular agitations accrue and are often heralds of epileptiform convulsions, 
twitching of the face and limbs, subsidtus, and treijior of the tongue. 
The end is now in sight, it occurs with coma sometimes, but not always, 
preceded by or accompanied with epileptiform convulsions. The “ head 
symptoms with the granular kidney do not differ materially from those 
which occur in nephritis, excepting that with the more chronic condition 
they are 'more uniformly fatal, and convulsion is relatively leas frequent. 
Of 33 such cases convulsions were noted in 14, coma without convulsion in 
19. The final ursemic attack sometimes comes on with httle or no notice 
It is not unknown for a man to fall in the street in what appears to he 
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an ordinary epileptic fit. The urine is then found to contain albunfin, and 
he may die comatose, and the kidneys*^ be found in a state of advanced 
granular degeneration ; though no sign of renal disease had as yet attracted 
attention. Such a man probably belonged to the labouring class, members of 
which are iiot keen to take notice of what they consider to be slight ailments. 

With the final nervous disturbance there is often delirium, sometimes 
of a violent character. There is often dyspnoia of the asthmatic type, 
and sometimes Jjronchitis. Cheyne- Stokes' breathing is often present, 
sometimes in a very marked form. With the development of the cerebral 
symptoms the pulse, probably formerly hard, loses its force, and often 
becomes extremely feeble before the close. The coma is less profound 
and less stertorous than that which is produced by cerebral hannorrhage, 
and the rnuscular failure commonly affects both sides alike, so that hemi- 
plegia is absent. The t^wnperature is usually subnormal, though excep- 
tionally, sometimes after a hot-air bath, it has been known to go up even 
to IQS'". It is worth noting that uraemic attacks, whether asthmatic or 
convulsive, are sometimes determined, in persons sufficiently charged with 
the poison, by mental emotion. 

After death the brain is found to be anaemic, the large vessels empty, 
the "ray matter pale, the white colourless and bloodless. There is 
genenilly a slight excess of watery fluid in the cavities and interstices. 
The ventricles contain a little more than usual, but not enough to cause 
pressure on the cerebral substance ; the sulci arc generally deep, and the 
convolutions prominent. In former times, when ura?mic coma was not 
recognised, this condition was, no doubt, often described as serous aj)Oplcxy. 
The brain is generally firm as in health. I have already referred to an 
observation of Dr. Carter, to the effect that the brain substance in this 
condition yields no excess of water. 

The urine, with the granular and contracting kidney, differs from that 
• of acute nephritis in certain striking particulars. With the granular or 
granulating kidney (excepting when this condition is the setjucl of acute 
nephritis) the urinary change is exceedingly gradual and insidious, not only 
long unnoticeablo by the patient, but such as to escape routine medical 
observation. In the next place, contrary to what happens with acute 
nephritis, the urine is superabundant at first, scanty at last. Diuresis, a 
trace of albumin, few casts or none, loss of colour and specific gravity, 
and the disappearance or diminution of urates, are urinary characteristics 
of the early stages. Later, particularly when intratubal changes are 
superadded to the interstitial, the albumin increases, the urine diminishes, 
and casts multiply.* Towards the close the urine often becomesvery pale and 
of very low specific gravity, deficient in acidity, and often of a fishy snmll. ^ 
The urine occasionally contains blood, or gives evidence under the 
guaiacum^test of blood crystalloids. Karely the secretion is profusely ' 
and continuously haemorrhagic. This, I believe, occurs chiefly ^fhen there 
is much tubal inflammation together with the interstitial — when, in short, 
the pathological state is mixed. To conclude these general statements, it* 
must be added that all the normal excreta except the water are diminished. 
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To^ revert somewhat more in detail to^a few of the points which ha\c 
been touched ujjon, the quantity of urine, or in other words the secretion* 
of water, is in some cases so excessive as to amount to a sort of diabetes 
insipidus (90 ounces per diem is not an unknown quantity), with resulting 
thirst. In the advanced stages th^ quantity usually falls bel«»w normal, 
possibly to 6 or 7 ounces, or even on the approach of death to total sup- 
pression. Diuresis may be looked upon as salutary, and thirst as a natural 
demand to be satisfied rather than endured. The s})eci5c gravity varies 
inversely with the urine; it may be as low as 1007, or even l^pwer, 
when the urine is very abundant ; if the urine become scanty it may 
become even higher than normal, 1030 being the maximum of my ex- 
perience. Next as to albumin, this averages much less than with the 
kidney of acute or subaoute nephritis. The more uncomplicated is the 
interstitial change the less the albumin ; when tthe kidney, in addition to 
having a granular surface, is large and congested there may be scanty 
urine with a large proportion of albumin. The more atrophic the organ 
the more abundant, as a rule, is the water and the less the albumin. This 
may be only a trace, and that more apparent with nitric acid in the cold 
than witli heat and acid. It is worth noting in especial that though the 
cardio-vascular changes may be declared, and the fatal issue not very 
distant, it is possible that the urine may be absolutely free from albumin. 
Among the normal solids of the urine the urea, as has been said, is 
diminished. This diminution affords a rough test of the deterioration ef 
the gland, and of the peril of the x>atient. The disease may last for a 
long time with but slight lessening of urea, yet as it progresses the 
urea diminishes. In a case under my own care the urea gradually fell 
from 23 grammes to 8*7 grammes in the twenty-four hours ; and instances 
have been recorded by trustworthy observers in which the daily amount 
has been as low as 3-5 grammes, or even I’O gramme. The uric acid 
follows a similar rule ; little reduced at first, latterly extremely so. The* 
mineral acids and the chlorine are lessened, the phosphoric acid more than 
the sulphuric acid or the chlorine. The alkalies and earths are reduced, 
but have received less attention than they deserve. The validity of the 
kidneys should be roughly indicated by the amount of solids passed, ex- 
clusively of the albumin, in twenty-four hours. But there are individual 
differences of food and physiological habit which make it unsafe to draw 
conclusions except from great or very persistent departures from the 
normal standard. 

The urinary sediment with the granular kidney is less abundant and 
less constant than with the more acute disorder. Putting aside urates 
and crystalline deposits as constitutional rather than renal, casts are the 
chief microscopic products which have to be considered. In quiescent 
cases these may be entirely absent. The less the tubes are involved the 
more siiAply interstitial the disease, the fewer the casts. Their absence 
is a sign of little morbid activity, their relative abundance a measure of 
it. Renal diagnosis cannot be founded on casts alone, tjiough they may 
be helpful to it. The casts which are most frequent with the granular 
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kidney are coarse, dark, and of granular texture. Casts retaining the 
translucent appearance of fibrin are present as in other forms of renal 
disease. Epithelial casts are also occasionally found, and must be held to 
indicate the intercurrence of tubal catarrh. A similar statement may 
be made ^Wth regard to detached renal epithelium. Blood is passed with 
less frequency than with the more acute disorder. About one patient in 
ten was found to pass enough blood to be evident to the naked eye. 

Tpeatment.^In the treatment of the granular kidney there is more to 
be d«ie than might have been expected, considering that the disease is not 
to be cured, nor has any tendency to recovery. At best it may remain 
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stationary, or advance no more rapidly than age advances to the inevitable 
and natural end. Our primary guide must be physiological, and our 
endeavour must be so to modify the circumstances and habits of the 
patient as to minimise the work of the irritated gland, and enable the 
system to do with •a minimum of renal relief. Diet, warmth, exercise, 
and elimination by organs other than the kidneys must all be brought 
Under regulation. I will deal first with the quiescent condition andiin 
regard to (liet. Nitrogenous food, which supplies the bulk of the renal 
Gxcreta, should be reduced to the lowest amount compatible with health, 
having regard to the fact that though uraemia threatens on one side, 
anaemia is to be feared on the other. The rule I have found beneficial is * 
one meal of fle«h, one of fish, and one of neither. Every kind of 
Vegetable food may be allowed, more particularly the farinaceous : the 
VOL. IV ’ ^ ^ 
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patient may eat potatoes with the Irishman, oatmeal with the Scot, rice with 
the Hindoo, or pulse with the Prophet. Regard must of course be had 
to individual taste and suitability. As to liquids, the liberal use of water 
or aqueous drinks should be enjoined. Milk may be employed freely, 
though I have not found quiescent cases to do well on a purel^ milk diet. 
Alcohol should be avoided, or used with extreme parsimony. Next, as to 
the temperature to which the body should be exposed. As long ago as 
1867 I advocated resort to a warm climate as a remedy in chronic 
albuminuria. Cold to the surface is a renal stimulant, and warmth a 
condition in which the kidneys are comparatively at rest. In subtropical 
regions albuminuria, excepting perhaps that which depends on lardaceous 
disease, is infrequent as compared with what occurs in the colder parts of 
the temperate zone. Thfls England is more albuminuric than the. south 
of Europe or the north of Africa. The desiderSita are warmth, dryness of 
air, and equability ; of these equability is of less importance than warmth 
and dryness, as the valetudinarian may keep within doors after sunset. 
To speak meteorologically, what should be sought is a high mean 
temperature within temperate limits, a low relative humidity, and a small 
daily range. I have elsewhere discussed renal resorts in more detail 
than is possible here ; to condense the conclusions they are these : If the 
health and means of the patient are such as to allow him to make a long 
journey, let him go to the north of Africa, Egypt, or Algiers. The 
Riviera is disappointing, occasionally cold during the day, and always so 
after sunset ; the latter disadvantage is, however, shared, and even to a 
greater degree, by many other subtropical places. If the j^atient cannot 
go farther than the Riviera, I think he may as well stay within the 
circumference of Great Britain, within which, on the whole, I think the 
best winter resort is Falmouth. The daily range is here very slight, the 
nights only about seven degrees colder than the days, while the humidity, 
though considerable, is loss than at Penzance, a town which will necessarily 
be taken into comparison. To minimise the cold of the winter without 
leaving England it is necessary to go to the west, so as to be within the 
influence of the Gulf Stream, and to the south where high land interposes 
between the selected spot and the north wind. It should be endeavoured, 
also, to obtain similar protection from the east — often a matter of some 
diflficulty. Other matters beside climate which concern the warmth of 
the body must not be lost sight of, notably the employment of warm 
clothing and the avoidance of cold bathing. Habitual exposure to cold 
may result in the chronic aggravation of the diseare. Incidental ex- 
posure may give cold to the kidneys, or, in technical language, set up 
intercurrent nephritis — an accident especially to be guarded against. 
Touching intercurrent nephritis I may recall what I have already said, 
that there is reason to believe that foul smells are capable of giving rise 
to it. Exercise must find brief mention. Walking is the best Cycling, 
I think, is less suitable, at least I have known a temporary attack of 
albuminuria of the nature of nephritis to follow a day’s bicycling. 

The use of drugs when the disorder is quiescent takes a secondary 
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.place. It is well to give none unless there be some especial indication. 
It is essential, however, by their means or otherwise to secure regular 
and somewhat full action of the bowels, which should be moved freely 
once a or perhaps three times in two days. An occasional morning 
potion of sulphate of magnesia, or one of the effervescing salines which con- 
tain it together with an alkali, answers well. This may be varied with a 
nocturnal dose of compound rhubarb, colocynth, or cascara. If the urine 
be over-acid a little tartrate of potash or potassio- tartrate of soda may be 
giveif twice a day. Iron has its use and also its abuse. It should not be 
given as a matter of routine, but when an obvious condition of ana3mia 
suggests it. When given it should be, as a rule, associated with enough 
of some aperient to rather more than overcome the constipating action. 
Ten drops of the tincture of the perchloride, with a little sulphate of 
magnesia, of soda, or of potash, to which may be added ten or fifteen 
minims of aloes wine, will generally serve the purpose. Sulphate of 
potash is useful in this relation, because a little of it suffices. Ten grains 
are generally enough together with the aloes. If it is desired to produce 
an alkalising effect, two or three grains of ferrum tartaratum may be put 
with a little tartrate of potash or the potassio -tartrate of soda, and 
perhaps a drachm of the compound decoction of aloes. I have found it 
expedient to give such a mixture as I have indicated at bed time and on 
rising. The nocturnal dose insidiously prepares for what the morning 
dose completes. 

Should dropsy appear, it must be treated as recommended in nephritis. 
For cedemaPthe horizontal posture when at rest; though moderate walk- 
ing may often be permitted with advantage. Digitalis, intermitted from 
time to time, need not again be insisted on as a prime necessity in renal 
dropsy. A drachm, or less, of the infusion, or ten droi)s of the tincture, 
^may be given with a little perchloride of iron and one of the sulphates. 
Acupuncture can generally be avoided. In the advanced stages of the 
disease, if dropsy of the cavities present itself, tapping either of the 
pleurae or the peritoneum may be emjdoyed with little danger and much 
advantage. Should pulmonary apoplexy or htemoptysis occur, it should 
not be treated with ergot or styptics, but with laxative salines, especially 
sulphate of magnesia. Having regard to the hardness of the pulse, 
should this be excessive it may be modified by moderate jmrging, but 
under no circumstances should the attempt be made to reduce the pulse 
to the softness of health. The circulation is carried on under difficulties, 
and more than noifnal pressure is essential. If any of the lesser mani- 
festations or threatenings of urtemia present themselves, headache, 
vomiting, uraemic smell, or extreme poverty of urine without any cto- 
uiensurate* increase of quantity, much may be done by periodic sweating. 
The best way of accomplishing this is by Turkish baths, one svery ten 
days or fortnight. But these are not always available. The best 
^5ubstitute is the leg-bath of which I have already spoken, which may be 
• iipplied weekly or at intervals of ten days. The medicinal diaphoretics, 
excepting son\etimes pilocarpin, are of no great use ; the acetate of 
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ammonia is i^ossibly injurious, as tending to increase the ammonia in the 
system, which, if we may judge by the breath, is already to(iji.bundant. 

The therapeutics of renal asthma must be directed to two ends 
the immediate relief of the spasm and the mitigation of the uraemia withs 
as little delay as is practicable. The spasm may be notably reduced by 
vaso-dilators and etherial and alcoholic stimulants. The inhalation of 
nitrate of amyl is of the greatest use ; I have had less experience of 
nitro-glycerine, but cannot doubt that this also is useffll. I have used 
also opium and stramonium, but am satisfied that these ar^ less 
beneficial than vaso dilators and etherial stimulants. But measures 
which purify the blood and at the same time reduce the arterial tension 
are of more permanent efiect than antispasmodics. Purging and* sweating, 
calomel, elaterium, hot-air baths, and pilocarpin are the agents and the 
instruments from which the most lasting good may be expected. By 
such antiuraeniic treatment the attacks can often be held at bay with 
long intervals of peace until the patient finds leisure to die quietly in 
some other way. 

The ui’iemic convulsions, which are too often fatal, though not neces- 
sarily so, and the uraemic coma of quiet onset which is generally fatal, must 
be met energetically in modes which have been referred to in connection 
with nephritis. Prompt purging and sweating must be had recourse to, 
and possibly, if the pulse be extravagantly hard, venesection may be 
indicated. If the convulsions are very violent there is no objection to 
the inhalation of chloroform, or the use of chloral by the mouth or the 
rectum. Of late the inhalation of oxygen has been recommended. 
Theoretically this seems worth trying. I have had little experience of it 
in uraemia, though I have frequently employed it in diabetic coma, but 
without benefit. Finally, opium and its derivatives should be rigidly 
avoided in the convulsive and every other stage of organic albuminuria, 
save only with the lardaceous kidney, where they are permissible and 
sometimes useful, but not when this condition is productive of convulsion 
or any other uraemic symptom. 

III. Lardaceous Disease of the Kidney. — Lardaceous renal disease 
has already been so far discussed in relation to lardaceous disease in 
general (vol. iii. p. 259), that it is not necessary to say anything with 
reference to pathology or etiology beyond what has already found men- 
tion. It only remains to add a few clinical details bearing ujxjn symptoms 
and treatment. « 

Nothing further need be said as to the sex and age of the subjects of 
the* disorder in question. It is not necessary to repeat that lardaceous 
disease, whether of the kidney or of other organs, is always -secondary, 
always gradual in commencement, and always chronic in progress ; though 
it may undergo the superaddition of tubal or diffuse nephritis which may 
r convey to it originally for the time as much acuteness as belongs to .renal 
inflammation of other origin. 

The detection of the disease is generally easy, even obvious, though 
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occasionally a searching inquiry has to be made before its nature is 
‘apparent. The question will probably be raised by the discovery of 
albumin in the urine, or the presence of oedema or diarrhcea. What we 
then have to search for is evidence of suppuration or of sjq^hilis. The 
suppuratidhjnay be present or past \ if any chronic sup]Mirative disorder 
still persist, it will at once convey a suggestion, as also will any deformity, 
deficiency, or cicatrisation which a bygone suppurative process has left as 
its record. Signs of phthisis, a crooked spine, a defective joint, an 
absent limb, or extensive scars may all be instructive in this relation. A 
tropical complexion may give a hint ; the disease is readily produced 
under the influences of the tropics, the traveller is likely to have had 
dysentery, in these regions, and he may even have had, and survived, 
abscess of the liver. Signs of syphilis will be equally indicative, 
eruptions, nodes, and evicPences of old specific ulceration. It is obvious 
that there must be some cases, however few, in which the agencies in 
, question may have done their work and left no mark. Suppuration may 
take place from the bowel as the result of dysentery or some other 
ulceration, and leave no external sign ; the same may be said of the 
kidneys, one of which may be destroyed by a suppurative process which 
may have come to an end before the constitutional result is recognised, 
so that then there is no ostensible evidence of the primary mischief. 
Syphilis also may leave its effects on the constitution in the form of 
lardaceous disease without any conspicuous external mark. However, I 
need not here dwell on the causes of lardaceous discjise, which have been 
already giveui in detail ; my present object is only to j)oint to the external 
signs which may lead to its detection. A worn and cachectic look is very 
significant, though it may not at once be apparent on what it depends. 

Putting aside eAddences of antecedent disease the lardaceous state is 
early productive of an increase in the quantity of urine, which is slightly 
^albuminous. The increase may amount to morbid diuresis, and be 
attended with thirst. Diarrhoea is a frequent symptom, important not 
only diagnostically, but as a source of danger which contributes largely to 
the fatal issue. This is generally ])ainless, the motions Avatcry and free 
from mucus. It is due to exten.sion of the disease to the intestine. 
Vomiting due to a similar participation on the part of the stomach is 
often distressing and sometimes dangerous. The enlargement of the 
liver and spleen has been sufficiently referred to in the general account 
of the disease. These enlargements, when present and palpable, are great 
helps to diagnosis, tbut are less productive of symptoms than miglit have 
been expected. The enlarged liver is seldom attended with obstructive 
results, and the enlarged spleen does not usually give rise to marked i 
leiicocytoajs. Dropsy is present at some time or other, more often than ^ 
not. I reckon that oedema occurs in about two-thirds of ^e cases, 
ascites in about a fourth ; hydro thorax rarely ; dropsy of every kln^ 
niay J)e absent from first to last ; diuresis and diarrhoea are antagonistic ^ 
. lo it. Though there may have been considerable swelling in the course of 
the case, diarrhoea towards the close may completely carry it off, and leave 
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the Ifatient attenuated and sharp-featured, with dropsy, so to speak, a minus 
quailtity. (Edema is most apt to come on when, with the advance of 
the disease, the profuse and slightly albuminous urine has become scanty 
and highly albuminous. I have often noticed the oedema to present 
more the characters of heart disease than of renal ; absent from the face, 
and collected in a peculiar baggy manner about the ankles. 

As with other renal maladies there is a tendency with lardaceous 
disease to certain intercurrent affections. Pneumonia, pleurisy, pericar- 
ditis, and peritonitis occur in this relation, but less frequently than^with 
nephritis or the granular kidney. These inflammations are probably due 
to a uraemic state of the blood, a condition which is less apt to be developed 
in lardaceous than with other renal disorders. They are morfi frequent 
when the lardaceous state is chiefly renal than when the stress falls 
mainly on other organs. In forty-eight caserf- of lardaceous disease, in 
which the renal change was productive of marked symptoms, pneumonia 
was found in nine, pleurisy in five, peritonitis in four, and pericarditis in 
three. Bronchitis is seldom present. Haemorrhagic complications are rare. 
Of these, epistaxis is the most frequent. Purpura is uncommon, but not 
unknown. Sanguineous apoplexy and the albuminuric retinal affection 
present themselves but rarely in connection with lardaceous disease, and 
then only in cases of long standing where the fibrotic change has been 
superadded. Apoplexy has been recorded in this relation, though this 
event does not chance to have come within my experience. I have 
known a case, however, in which well-marked retinal haemorrhage 
occurred in connection with advanced renal disease of the k^id in ques- 
tion. As to albuminuric ulceration of the bowel, I knew, and have else- 
where related, an instance in which this affection and lardaceous disease 
were conjoined; but in this case the ulceration, and an abscess to which it 
gave rise, were the causes of the lardaceous disease, not its consequences. 

The absence of haemorrhagic results is explained by the general- 
absence in lardaceous disease of increase of arterial tension and cardio- 
vascular hypertrophy. The heart in this disorder gives an average 
weight of 10|^ ounces for adult males, one of 8^ ounces for adult females, 
which are so nearly the weights in health that it is clear that hyper- 
trophy is generally absent. The left ventricle is somewhat thinner than 
in health, and the cavity of full size .or somewhat dilated. The heart is 
weakened rather than strengthened, and the oedema, since it affects the 
ankles rather than the face, is suggestive rather of a cardiac than a renal 
origin. It must be added that in certain cases, a? has been already 
noticed, the fibrotic renal change may be superimposed upon the 
laijdaceous with some degree of the cardio-vascular thickening which 
belongs to renal fibrosis. I could instance a man who died of Jardaceous 
disease c( 5 )nsequent on dysentery. He eventually had uraemic symptoms. 
The heart was distinctly but not greatly hypertrophied, weighing 13 oz. 
The general absence of cardio-vascular hypertrophy in the lardaceous 
state may be associated with the condition of arterial tension, which is 
usually diminished rather than increased. This may be traced to two 
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causes: there is often some exhausting discharge, suppurative or 
"diarrhoeal, which keeps the tension down; the tendency to urtemia is 


Fio. 5.-Pulse-ttaclng in lardaceous disease of kidney. Dudgcoii-s spliygiuograpli. 100 grammes pressure. 

comparatively slight, so that the vascular obstruction due to this morbid 
state of blood is absent. In connection with »the general freedom from 



over-tension in, the circulating system may be mentioned the infrequencj»a 
of renal asthma with lardaceous disease. 
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^-Wj&ile upon the heart in lardaceous renal disease^ I may add that 
endocarditis is relatively frequent. Vegetations recent at death were found 
in five of eighty-three cases, and old valvular thickening in twenty-one of 
the same series. The vegetations are often ragged, and have been 
known to present the special reaction with iodine, as also ha'fe embolic 
blocks to which they have given rise. This tendency to fibrinous 
deposition on the valves must probably be attributed rather to the state 
of the blood in the general lardaceous condition than to any action 
belonging especially to the renal localisation. « 

Not only does renal fibrosis ensue upon the lardaceous state, which 
may be said to be the rule when the disease is of long continuance, but 
it sometimes comes to pass that acute nephritis with much tub^l catarrh 
is superimposed upon it. «.In such a case there may be an exacerbation of 
dropsy, with scanty and highly albuminous uriii^3, abundance of epithelial 
and other casts, and a copious deposit of renal epithelium. 

The duration of lardaceous disease is exceedingly variable, sometimes 
it approaches in rapidity all but the most acute forms of tubal or diffuse 
nephritis, sometimes it imitates the slow progress of the most chronic 
forms of the granular kidney. From the necessarily gradual operation 
of the causes on which it depends, it is obviously difficult to mark the 
beginning with exactness. The cause in every case must have been in 
existence for some time before the effect was produced. I have before 
me a collection of post-mortem cases representing the experience of St. 
George’s Hospital from the year 1876 to 1894, of which an abstract is 
appended. It must be borne in mind that as the recognition of the 
lardaceous state was post-mortem, not clinical, there were many in which 
it had not progressed far enough to cause symptoms. 

Table of 78 Cases in which Lardaceous Disease was found after Death, 
showing the Time between the Commencement of the Disease by 
which it was caused and the fatal Termination. 


Tune. 

Number of Deaths in stated time. 

Kidneys affected. 

Kidneys not affected. 

Total. 

From 2 to 3 months 


1 

1 

2 

Over 3 months not above 6 

5 


5 

» 6 „ 


12 

20 

4 

24 

,, 1 year 


2 

16 


16 

,, 2 years 


5 

8 

2 

10 



10 

9 

3 

12 

10 


20 

5 


5 

20 


30 

1^ 

1 

•2 

30 ,, 

»* 

32 

2 


2 


It is apparent that in the majority of cases the fatal termination' was 
^ This case was apparently due to congenital syphilis. 
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within two years of the origin of the disease. In some the disorder 
‘appeared to have originated only two, three, or four months before death. 
The shortest time, two months, was presented by a single instance in 
which the cause was phthisis ; the overt manifestations of this disease, from 
which the history was dated, may have been preceded by changes which 
were unnoticed or unrecorded. To pass to the other end of the scale 
there were some cases where the presumed source of the morbid con- 
dition dated as .far back as twenty or thirty years. One patient in 
whoi» the disease was presumably due to congenital syphilis lived to the 
a"e of twenty-one. The longest interval between the beginning and the 
end was exemplified by a man who died at the age of fifty-seven, with 
cerebral syphilis and many manifestations of lardaceous disease, in whom 
the specific history was traced back for thirty-two years. It was not 
known when he began to %e lardaceous. 

In the earlier and possibly in the longer part of its course lardaceous 
disease may be latent or without symptoms. When these present them- 
selves it may be presumed that the organic change has already made 
considerable progress. How long it may last after it has been declared 
by albuminuria, diuresis, thirst, or dropsy is a matter of much variation, 
but it may be said, as relating to the majority of cases, that the end of 
the complicated process is not far off, the interval to be measured by 
months more often than by yefirs. In some cases, however, the larger 
measure of time is required to express the duration of the symptoms. 
A boy, a frequenter of the Hospital for Sick Children, had a profuse 
discharge i^ connection with disease of the pelvis and hip-joint, and a 
year afterwards displayed evidences of lardaceous disease in enlargement 
of the liver and spleen, slightly albuminous urine, and some cedoma. 
Under the influence of tonics and Margate the liver gradually resumed 
its normal size, the urine ceased to be albuminous, and he lost the oedema. 
•The spleen remained greatly enlarged, but he improved so greatly in 
general health that his complete recovery seemed not improbable. He 
was, however, attacked with haemoptysis, with a return of the dropsy , 
and died eight years after the commencement of the lardaceous symptoms. 

A man, in whom the disease was of syphilitic origin, became my 
patient in October 1866 with hepatic enlargement, albuminous urine, and 
cedema. He improved under specific treatment, and lived until June 
1869 . 

A boy, in whom the disorder was due to disease of the pelvis, lived 
for nineteen mon^is after the legs had become oedematous, the liver 
having enlarged previously. These instances of protraction might be 
multiplied and extended, but, nevertheless, it may be fairly stated tjiat 
commonly, the duration of the symptoms ranges from about two months 
to a year and a half. It will be evident to the reader that^ the fore- 
going statements are based entirely on fatal cases, in which the evidence 
may ^be taken as complete and conclusive ; but it is not to be inferred 
from the exclusion of others that all cases are fatal. 

The immediate causes of death under lardaceous disease in genera 
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have already been stated in detail (voL iii. pp. 274, 275) ; it only remains 
to add a few words in reference to the renal localisation. Of persons ' 
shown after death to have been the subjects of lardaceous change, a 
greater number, as has already been shown, owe their deaths directly 
to the primary lesion rather than to the lardaceous consequencd? Having 
regard only to the lardaceous consequence, the chief difference between 
this and other renal diseases is in the relative infrequency in this of 
uraemia, and the almost total absence of the disorders* of over-tension, 
especially of haemorrhage, cerebral, retinal, and of the nature of pulm^ary 
apoplexy. The annexed statement, derived partly from my own experi- 
ence and partly from the St. George’s records, will furnish sufficient 
evidence on the points in question. It is here seen that the cjiief cause 
of death in lardaceous disease is diarrhoea ; this is not strictly renal, but 
due to the participation of the bowels in thb disease. Diarrhoea was 
prominent as a cause of death in 29 of the 74 cases, about a third. 
Vomiting was prominent as a cause of death in 9. 

Inflammatory affections of the lung are of frequent occurrence, as 
with other forms of renal disease. Cerebral uraemia occurred in 13 of 
the number, about 1 in 6, a small proportion compared to what 
holds in other forms of renal disease. The attacks take place some- 
times with convulsion, sometimes as coma without convulsion. It is 
not necessary to add anything to what has been said with regard to 
uraemia under other circumstances. The condition of the kidneys is 
not such as to offer much hope in treatment, beside w^hich the state of the 
patient is usually such as to forbid very energetic or exhausting measures. 

Table showing the apparent Causes of Death in 74 cases of Lardace- 
ous Disease, in which the Kidneys were affected. No symptoms 
are given excepting such as were mainly concerned in the fatal 
issue ; — 


Diarrhoea . ..... 23 

Diarrhoea -f vomiting ..... 4 

Diarrhoea -f dropsy ...... 1 

Diarrhoea -I- erysipelas ..... 1 

Vomiting ....... 3 

Ursemia (convulsions or coma) . . . .13 

Pneumonia ....... 9 

Broncho-pneumonia or bronchitis .... 2 

Pleurisy ....... 2 

General dropsy ...... 3 

Ascites (tapping) ... . ^ . 4 

Peritonitis ...... 5 

Enteritis ....... 1 

Thrombosis ...... 2 

Suppression of urine ..... 1 


74 

I have already pointed out the fact (see vol. iii. p. 276), that 
lardaceous disease has to a certain degree a tendency t© recovery ; this 
will be further seen when I come to consider the results of treatment. 
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I have it on the authority of the late Dr. Moxon that lardaceous ‘organs 
may recover themselves under the influence of typhoid fever, as if the 
material were consumed by the febrile process. 

The y/rine in lardaceous disease of the kidney resembles in many 
particulars^ that of granular degeneration. The first change is increase of 
quantity, which varies from little above the normal to about four times 
as much. Sir. T. Grainger Stewart has found as much as 200 ounces in 
twenty-four houra. The common range is from 60 to 90 ounces. The urine 
thus<uncreased is pale and clear and of low specific gravity, from about 
1015 to 1006. When the increase becomes obvious, or soon afterwards, 
a trace of albumin appears. Commencing always in small quantity, it 
gradually^incrdases to a decided precipitate while the quantity of urine 
diminishes. Towards the latter periods, particularly when a certain 
amount of tubal catarrh 'Is superadded, the urine may fall below normal 
even to 8 or 10 ounces in twenty-four hours^ and will now be highly 
albuminous. On the approach of death the secretion may be totally sup- 
pressed, though this is exceptional. The acidity of the urine is usually 
decreased. Blood is but rarely present ; when present it is sometimes 
in considerable quantity. Casta make their appearance early and increase 
in number as the disease progresses. The most common are cylinders of 
fibrine, often dotted with oil, which do not differ from what are shed in 
other renal disorders. They may be large or small according to the state 
of the tubes in respect of dilatation and the retention of their epithelial 
lining. Besides these there are often others which contain or chiefly 
consist of ‘•epithelial cells ; these indicate tubal catarrh, and may be 
associated with much loose renal epithelium. As a very exceptional 
occurrence, but as one which admits of no doubt, it must be mentioned 
that casts have been known to present the iodine reaction in a marked 
manner. I have witnessed this both in casts which have been passed 
'* with the urine, and also in those which have been exposed in situ in the 
kidney by section after death. I have given a coloured illustration of 
this phenomenon in the second edition of my book on Albuminuria. 

It is by no means rare when the urine is scanty to find a deposit of 
uric acid or amorphous urates. 

The chemical changes in the urine may be briefly expressed. All 
normal ingredients are reduced excepting the water, about which no more 
need be said. The urea is but slightly reduced so long as the urine is 
superabundant; dfterwards it is more sparingly secreted, but seldom 
reaches the degrae of diminution to which it falls in extreme cases of * 
other forms of renal disease. The ordinary range is from two-thirds to 
half the normal quantity; 7*37 grammes and 3*6 grammes have h^eii^ 
recorded -r-the first by myself, the second by Rosenstein — as examples of^ 
unusual diminution. The uric acid is sometimes normal iq quantity, 
more often diminished. The phosphoric acid, the sulphuric acid, and the 
chlorine are all lessened, the phosphoric acid with the greatest regularity.^ 
The alkaline t^lts, as estimated by incineration, are below the normal 
amount ; especially during the presence of a purulent discharge. Nothing 
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need said about the albumin but what has already found place. It 
may be observed that in lardaceous disease the precipitate is sometimes' 
more soluble in ^xce^ of nitric acid than is usual with other forms of 
renal disease. 

In the ^eatmeni of lardaceous disease it has to be premisM that the 
disorder, as already stated, has a tendency to recovery which, however, is 
to be little relied upon when the disorder is advanced, and of the kidney. 
The superaddition of fibrosis stamps the disease with permanency, though 
the lardaceous character may be on the wane or even a thing of theipast. 
If the cause is apparent, but the effect not yet manifest, prevention must 
be aimed at by removal of the cause. If the change be noticeable, but 
as yet only incipient, its further progress may be arrested, and even the 
mischief undone, iJy directing salutary influence upon the primary disease. 
The paramount measures are the arrest of suppuration and the counter- 
action of syphilis. Of late years we have seen much less of lardaceous 
disease than formerly ; this is owing, in the first place — speaking in order 
of time — to our having Igarned the use of iodide of potassium ; and in 
the second place, to the introduction of antiseptic surgery, which has 
made operations possible which formerly were not so, and has prohibited 
suppuration under circumstances in which it used to be uncontrolled. 

The first question in the treatment of lardaceous disease is to which 
of its two causes it is due. Supposing it to be due to present suppura- 
tion, we must take cotosel with a surgeon, and put an immediate stop, if 
it be possible, to the source of the discharge and of the disease. The 
expedients of surgery must be pushed to the uttermost in the assurance 
that if the primary mischief be allowed to continue, the secondary 
mischief will probably kill if the primary do not. On the other hand, 
we have warrant for believing that if the organic change be not far 
advanced, it may be undone by the processes of nature if the cause be 
removed. The subjects of lardaceous disease have a considerable power* 
of recovery after operations, and will bear much in the way of what is 
necessary to arrest suppurative processes. Together with appropriate 
surgery, or without it when this is not practicable, much may be done by 
general restoratives. If we cannot stop the discharge, we may com- 
pensate for it. Nourishing food, cod-liver oil, iron, and quinine are all 
of value towards this end. 

In the presence of suppuration I am sure it is harmless, and I think 
it is beneficial, to compensate the inevitable loss of potash by the 
administration of this alkali. This to be effective must be in its most 
active form, that of liquor potassae, and be given on an empty stomach. 
Thj amount thus introduced is small, but it carries with it active 
affinities. Some of the old belief in liquor potassae as a resolvent may be 
due to its^ action under such circumstances as I have indicated. Pure 
and bracing air is of particular efficacy. 

Margate has obtained great and deserved repute in cases of suppura- 
tive disease ; it seems both to control the suppuration and to mitigate its 
effects. I have known lardaceous cases with present suppuration, which 
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had been practically but not wholly checked by operation, to derive mi- 
sdoubted benefit from the local influences, and I have referred to one in a 
former page (voL iii. p. 276). Other places beside Margate may have 
similar effects, but of all such Margate may be taken as the example. 

In treft,ting established lardaceous disease it may be a matter of 
rejoicing to the physician to be able to trace it to syphilis. The great 
remedy is iodide of potassium in large doses and for a long time ; the 
results, though slowly brought about, are eminently satisfactory. Such 
paticmts do not bear mercury well, and my experience has led mo to 
avoid it. I have elsewhere given instances of the effects of iodide of 
potassium in these circumstances which I need not here repeat. It 
will suffice to say, under the persevering use of this remedy, that I 
have .known marked lardacecus disease of syphilitic origin, with highly 
albuminous urine and mufch dropsy, to eventuate in recovery apparently 
complete. Given for a short time it is useless, and the good effects I 
have seen have been from large doses. It needs to be given with 
occasional intermissions for from two to five years, and perhaps in doses 
of from ten to twenty grains three times a day. Iodide of iron can often 
be usefully associated with it. Such treatment will be more than 
equally serviceable in relation to lardaceous viscera other than the 
kidneys when of syphilitic origin. I have known the enlarged liver to 
lessen rapidly, and ascitic fluid to become quickly absorbed. The spleen 
loses its abnormal bulk more slowly than the liver. Of all lardaceous 
organs the kidney is the most obstinate. TJiere are few diseases which 
are attendekl with as much organic change as the lardaceous effect of 
syphilis and which are impressed by treatment so satisfactorily. 

It remains only to add a word or two as to what should be done for 
some lardaceous symptoms Avhich have not been dealt with in this view. 
It is not necessary to repeat much that has been said with regard to other 
*forms of renal disease which may be applied with modification to this. 
It is to be borne in mind that arterial tension is more often below than 
above par, and that the treatment in general must be less exhausting and 
more sustaining than with other renal disorders. There is less tendency 
to ursBmia, and less need for stimulating the secretions which is often 
overdone by the disease itself. For dropsy iron is generally required, and 
digitalis often beneficial. Intercurrent inflammations should be treated 
on general principles, but with a light hand. Diarrhoea, as one of the 
most fatal of lardaceous affections, is one over which medicine has little 
control. Ferrugiiv>us styptics may be employed, one of the best being 
iron-alum. Vegetable astringents may be used, including the red gum of 
Australia. And it is to be particularly noted that opium and its deijjva- 
tives are jiot counter-indicated, or not to the same extent, as in other 
varieties of albuminuria. Opium, in the guise of compound kinp powder, 
or with sulphuric acid or sulphate of copper, may be employed. It is wel , 
perhaps, to avoid acetate of lead in such circumstances, as lead is a renal 
. irritant, and lardaceous kidneys especially amenable to irritation. 

W. Howship Dickinson. 
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OTHER DISEASES OF THE KIDNEY* 

Perinephric Extravasations 

Air. — Air is occasionally found in considerable quantity around the* 
kidney after injury to this organ. The source of the air is not always 
traceable. In one case it appeared to have gained admission through a 
perineal incision which had been made on account of a rupture of the 
urethra, which complicated a fracture of the pelvis. Wounds of the loin, 
groin, and perineum, whether complicated by wounds of the bowel or 
not, and fractures of the lower ribs, with injury to the lung, may be the 
causes of this form of extravasation. Retroperitoneal abscess opening 
into the bowel may give rise to it. 

Blood may be effused around the kidney from a tfuptured artery or 
vein, or from capillaries as a result of violence. The clots so formed may 
ultimately break down and lead to suppuration. Fractures of the pelvis 
or lumbar vertebrae, ruptures of muscles, and the bursting of an*aneurysm 
of the abdominal aorta, have been causes of considerable circumrenal 
haemorrhage. The kidney may be pushed forward so completely by the ex- 
travasated blood ais to present a tumour anteriorly in the hypochondrium. 

The syTrvptonis vary with the cause and extent of* the extravasa- 
tion. When the blood is confined to the cellular tissue of one loin, 
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it causes a tumour, sometimes difficult to diagnose from a dislondod 
kidney. If tfie source of the bleeding be a superficial laceration of the 
kidney, or a rupture of an artery (say one of the lumbar arteries), some 
weeks may elapse before the effusion is sufficient to give rise to any swell- 
ing or increased dulness in the loin, and no sign of faintness is noticed at 
any time ; then, after some time longer, the effused blood becomes more 
solid, and the tumour more irregular, and by degrees, perhaps, it is 
absorbed. On the other hand, the blood-clot may disintogi-ate ; under 
which circumstances the symptoms of suppuration will arise. 

Recovery may take place after very extensive traumatic haemorrhage ; 
but retroperitoneal haemorrhages due to ruptured aneurysm are almost 
certainly fatal, though, it may be, tardily so. 

If, the haemorrhage increase, or suppuration \)ccur, and surgical aid is 
not brought to bear upon “the case, death may follow from peritonitis, due 
to tension upon the peritoneum or rupture of it ; or the colon may be pene- 
trated and faeces and flatus enter the blood tumour, and give rise to de- 
composition, septic absorption, and death. 

When haemorrhage is due to aneurysm, little or nothing in the way of 
treatment will avail ; when due to injury, the treatment must bo based 
upon the principles stated in dealing with injuries to the kidney. 

Urine is extravasated into the loin behind the peritoneum from a rup- 
ture of the kidney involving the calyces or renal pelvis, from direct 
penetrating wound, the result of operation or accident, or as a con- 
sequence of ulceration of these parts. Ulceration of the ureter, due to 
injury or the pressure of a tumour, may cause urinary extravasation into 
the loin or iliac region. The inflammation of the cellular tissue, result- 
ing from urinary infiltration, may run on to supimration, giving rise to a 
lumbar or inguinal abscess. Healthy urine alone is but little irritating ; 
it is the mixture of blood and urine which tends to decomposition and 
^suppuration. If the quantity of urine effused is small, the cellulitis, 
•stopping short of suppuration, may become chronic, spreading towards 
the iliac fossa, and causing contraction of the ilio-psoas muscle. In some 
instances the effused urine becomes encapsuled within a thick- walled cyst 
of inflammatory origin, with the cavity of which the kidney communi- 
cates at the point of rupture or ulceration. Sometimes phosphates 
accumulate in the space occupied by the effused fluid to such an extent 
as to form deposits which block the drainage-tubes used in treatment 
by lumbar incision. 

Treatment, — ^When the diagnosis is uncertain, but from the fulness and 
dulness of the loin there is reason to think urine is escaping behind the 
peritoneum, a lumbar incision and drainage are needed. Suppuration 
^nust be dealt with by early free incision. If the kidney be greatly 
damaged, nephrectomy will be requisite. 
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Renal Fistul.e 

Fistulse which communicate with the kidney and pelVis of the 
kidney. 

Causes . — Renal fistulse are caused, in the great majority of cases, by 
calculi in the pelvis of the kidney or in the ureter. Other causes are 
gun-shot, punctured or incised wounds, injuries inflicted by surgical 
operation, and abscess of the kidney. The opening into the cavity of the 
kidney or ureter is usually single and connected with the posterior aspect 
of the organ. Renal fistula may open at the loin or groin, inta the colon 
or duodenum, into the pltural cavity or lung, or into the peritoneu^n. It 
is comparatively rare for a fistula to open intcf the peritoneum. If the 
fistula be the result of a wound or a ruptured hydronephrotic cyst, urine, 
sometimes in large quantity, will escape from it ; if the effect of pyo- 
nephrosis, duo to ureteral obstruction, jms will be mingled with the urine ; 
if caused by the conversion of the kidney into a scrofulous abscess cavity 
the discharge will consist of pus and broken-down tuberculous material. 

Renal fistula opening in the loin. — When fluid of a urinous 
character escapes from a fistula which followed suppurative nephritis or 
injury to the kidney, the diagnosis of the renal origin of the fistula is 
certain. It must be remembered, however, that a lumbar fistula, instead 
of communicating with the kidney at all, may be the result of disease in 
the ureter, the bladder, or even the urethra. • 

2'reainient. — The skin around the orifice must bo kept clean, and free 
from irritation. If, after a fair length of time has been allowed for spon- 
taneous closure, the fistula persist, an incision, such as to lay open any 
sinuous track, vivify callous edges, or remove spongy granulations or 
calculous deposits, must be tried. The injection of iodine solution some-* 
times will stimulate the sinus to healthy action. 

If the other kidney be sound, and a permanent fistula communicating 
with a diseased organ, threatening the life and sacrificing the comfort 
of the patient, resist other treatment, the best plan is to perform 
nephrectomy. 

Renal fistula opening into the stomach. — This is of extremely 
rare occurrence. In one case of communication of the left kidney with 
the stomach, pus urine and calculi are said to have been vomited ; hut 
there is much uncertainty as to the genuineness of the*symptoms and the 
accuracy of the diagnosis. In a case of gastro-renal fistula due to scrofulous 
pyelonephritis, admitted under my care into the Middlesex Hospital 
in 1884, there was a history of “inflammation of the bladdqy” and of 
“ pus in the motions,” as well as in the urine. There were four sinuses 
in the back discharging pus. Careful examination of the chest and ab- 
domen disclosed nothing abnormal. No physical signs of pelvic cellulitis or 
circumrenal abscess could be made out. Complete anurias preceded death. 
On post-mortem examination the only communication between the kidney 
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quill, opening into the left margin of the great curvature of the stomach. 

Renal fistula communicating with difTerent parts of the intestine, 
and renal fistula opening into the lung, are of very rare occun'ence. 
Prompt sutgical treatment might in some instances have prevented their 

formation. 

Ureteral fistulse are almost invariably the results of operation 
wounds. 


Perinephritis and Perinephric Abscess 

Perinephritis is inflammation of the cellular and adipose tissues sur- 
rounding the kidney. It may occur at any age,* having been met with in 
quite young children ; it* appears in three forms : the sclerosing, the 
flbro-fatty, and the phlegmonous. 

The sclerosing variety results in the formation of a thick white firm 
fibrous capsule, which occupies the site of the circumrenal fat and may also 
extend into the neighbouring parietes in the lumbar region, oven to the 
skin. This sclerosis of the adipose tissue round the kidney leads to com- 
pression of the vessels and subsequent atrophy ; the organ having been 
removed in some cases without there being any necessity to ligature the 
contracted vessels. 

The fibro-fatty variety consists in the over-development of the normal 
envelope of the kidney associated with a certain amount of induration, 
so that the •organ may bo concealed in large masses of fat and fibrous 
tissue which may even penetrate into its substance, rendering its recogni- 
tion extremely clifficult. 

The phlegmonous form, which constitutes perinephric abscess, includes 
all kinds of pus-formation in these tissues. It is rare before puberty. 

* Perinephric abscesses are : (i.) Prirrmry cxtrarenal abscesses, or those 
which are independent of any fistulous opening into, or other discjaso of 
the kidney. These may depend upon injuries, chills, etc., or may follow 
the acute exanthems ; or the abscess may have’ extended from a distant 
part, as the spine, pelvis, etc. 

(ii.) Consecutive extrarenal abscesses ; in which inflammation of the 
kidney has spread to the cellulo-adipose tissue (a) by contiguity, but 
without urinary infiltration j or {b) as a result of a renal fistula communi- 
cating with the surrounding cellulo-adipose tissue. This form is usually 
flue to suppurative pyelitis ; or to tubercle, cancer, hydatid or other form 
of cystic disease ; or to calculus of the kidney. 

(iii.) Consecutive to disease of an organ other than the kidney, as»of 
colon, testU, liver, or one of the pelvic organs. 

The pus is situated usually behind the kidney or at one or other ex- 
tremity of it. In the latter varieties it lies between the kidney and the 
fliaph^agm ; or between the kidney and the colon, with a tendency to 
. extend towards 1!he iliac fossa. In most instances extension takes place 
®o that all these sites are occupied at once, and the limiting wall is made 
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up of the neighbouring viscera agglutinated together and protected by 
false membranes, while the enclosed area is broken up into separate 
suppurating foci. The contents may be thick creamy pus or a thin 
serous or glairy fluid, often with a feculent odour ; and in the midst may 
lie the immediate cause of the abscess in the form of calcult, hydatids, 
or intestinal matters. The kidney may be free from disease or may 
contain suppurating points, not necessarily in direct communication with 
the abscess, but often situated immediately beneath -the capsule, and 
sometimes constituting the proximate cause of the abscess. •. 

Suppuration may extend to the liver, spleen, or pancreas, and the in- 
testine may be closely adherent ; but the peritoneum is rarely involved 
beyond being adherent and thickened. « 

In one case, recorded*by Coupland, the pleura and lung were inyolved 
and the pus was discharged by a bronchus. * In others pyothorax has 
resulted. Below, the abscess has extended to the pelvis and found vent 
through one of the various natural openings or into one of the pelvic 
viscera, or has tunnelled along the psoas muscle. Posteriorly it may 
open superficially in the loin through the triangle of Petit. 

Symptoms . — Those vary with the cause and acuteness of the disease. 
When the inflammation is secondary to some distant disease, such as 
pelvic cellulitis, the symptoms of the primary affection may disguise those 
of the perinephritis. Extensive sclerosis gives a firmness and immobility 
to the circumrenal tumour which, taken in conjunction with its position 
and relations, are quite characteristic. 

The constitutional indications of pus in the circumrenal connective 
tissue are the same as those excited by deep-seated suppuration elsewhere. 
The febrile temperature in some cases runs continuously high ; in others 
it is intermittent and suggestive of malaria or pyaemia. Obstinate con- 
stipation is almost invariable. 

Of the local symptoms, those due to pressure are more marked iiV 
perinephric abscess than in perinephritis. Pain, deep-seated and often 
j)aroxysmal, ushers in the disease \ sometimes dull and aching, at others 
darting, it courses aloifg the distribution of the lumbar plexus. The 
pain is greatly intensified by bi-manual compression of the loins. 

The affected side will impart a sense of increased resistance and 
weight long before pus has formed, or the abscess is large enough to alter 
the contour of the part in any way. The skin in the loin is often waxy 
and oedematous. Fluctuation is frequently very remote, owing to the 
thickness of the parietes ; and in one case, in which ske pints of pus were 
pent up, on account of the great depth of the subcutaneous fat no fluctuation 
cofild be detected. (Edema of the foot and ankle has preceded for many 
weeks every other sign of perinephric abscess. A peculiar lameness, due 
to the ^xed position in which the thigh of the affected side is retained 
in order to relieve tension, is often an early symptom. There is usually 
also disturbance of the digestive organs manifested by anorexia* 
nausea and vomiting, and either diarrheea or constipatiefn. 

In perinephritis before suppuration has occurred the spinal column is 
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preternaturally stiff, and the body in walking is inclined to the a'ffected 
side \ stooping is difficult ; in the recumbent posture the patient will not 
extend the corresponding thigh beyond 160 °, or in severe cases 130 °; 
and there is sometimes pain in the knee. These conditions together cause 
the case to'^resemble the second stage of hip disease, especially when the 
thigh is rotated outwards, so that the heel of the affected side during 
standing rests on the dorsum of the opposite foot. In simple peri- 
nephritis there is^no tumefaction to be felt in the loin, as in perinephric 
absceis. 

Prognosis , — In a few cases perinephritis ends^in resolution before the 
suppurating stage has been reached. When suppuration occurs, the 
prognosis depends chiefly on two things, the early and free evacuation of 
the pus, and the cause of the disease. • 

When the abscess is primary, that is, not dependent upon renal or 
other visceral or spinal disease, an opening into it is soon followed by 
convalescence. If the abscess burst into the peritoneum, rapidly fatal 
peritonitis ensues. 

The abscess may open through Petit's triangle ; or by way of the 
pleura, lung, or pericardium above; by the groin or pelvis below; forwards 
beside the umbilicus ; or inwards by the intestine. In any ciise the 
persistence of sinuses and the establishment of lardaceous disease usually 
lead ultimately to a fatal result. 

Etiology , — Perinephritis is most commonly secondary to a suppurative 
lesion of the kidney. It may, however, arise primarily in the cellular 
tissue ; or b^ secondary to suppuration in some neighbouring organ ; or 
propagated from some distant one, such as the uterus or caecum. 
Perinephritis occurs more often in men than women ; it complicates the 
specific fevers, septic diseases, and puerperal fever. It occurs also after 
exposure to cold, and in some cases after operations on the lower genito- 
urinary organs, independently of any affection of the kidney. Among 
local causes are contusions, strains, and wounds, including infection from 
an unclosed ureter after nephrectomy for pyonephrosis. The greater 
number of instances, however, are secondary to disease in the kidney. 

Arising by infection from neighbouring organs, circumrenal abscess 
^ay be secondary to biliary or intestinal calculus, perforation of the 
colon, pneumonia, empyema, or pulmonary abscess ; infecting virus being 
conveyed by the veins or lymphatics. 

Diagnosis . — The affections which may be mistaken for perinephritis or 
perinephric abscess -tfire lumbago, various organic diseases of the kidney, 
spinal caries, splenic tumours, faecal accumulations in the colon, morbus 
coxae, and psoas abscess. * 

The high situation of the pain ; the tenderness in the loin ; the fact 
that passive flexion is painless in itself ; the free, painless mobilbiy of the 
hip-joint; the absence of tenderness and fulness over the upper end of 
the fomur; absence of pain on percussion of the thigh, and the less 
tigidity of the adductors and rotators, serve to distinguish perinephritis 
irom hip disease. 
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Tlie symptoms of perinephritis are very closely allied in many points 
to those which accompany appendicitis ; but the characteristic feature of 
perinephritis is that the pain, tenderness, and swelling are first observed 
and most pronounced in the ilio-costal interspace behind ; whereas in 
appendicitis they are most frequently located in the iliac fdssa and in 
front. 

Treatment . — Primary perinephritis may sometimes be checked in its 
early stages by local blood-letting by means of leeches^ or the cupping- 
glass, hot baths, and hot emollient poultices or stupes. • 

When the acuteness pf the symptoms has passed, or the inflammation 
is of the subacute or chronic character, disappearance of the inflammatory 
products may follow blistering, or hot fomentations applied over some 
absorbent ointment such* as iodide of potash or iodide of lead.,, The 
bowels should be well opened at the onset by d brisk purgative, and kept 
acting moderately by enemas or mild laxatives. 

Pain must be relieved by morphia given in suppository or by the > 
mouth. The diet should be milk, beef-tea, or something equally simple 
and as readily digested. 

As soon as pus is suspected, it should be searched for at once by an 
exploratory incision in the loin ; and when found must be evacuated by 
a free incision in this region. 

There should be no waiting for fluctuation ; the increasing fulness, 
hardness, and tenderness, and perhaps the commencing redness and 
oedema of the skin, are ample signs to warrant an incision, and even to 
demand it. Trousseau, among others, pointed out the ^difficulty of 
detecting fluctuation, which he says is almost always deep, requiring 
great experience to make out ; but the doughy feel of the lumbar region, 
the increase of the fever and other general symptoms, and perhaps 
the oedema of the skin in the loin, are indications for a free incision 
which the surgeon must not hesitate to act upon with promptitude. 

The incision may be either vertical, oblique, or transverse ; and after 
dividing the integument and muscles with the knife, the suppurating 
area should be entered by the finger. The abscess cavity and kidney 
should be examined with the finger in search for a stone ; should a renal 
fistula exist, it must be laid open, especially if the preceding symptoms 
indicate calculous pyelitis. 

Any loose sloughs of cellular tissue should be removed by the finger 
or dressing-forceps. The abscess should be washed out with a solution 
of iodine or carbolic acid, and a drainage-tube should be inserted. 

The loin should then be enveloped in a large hot fomentation of 
cotton- wool soaked in equal quantities of water and carbolic acid solution 
(1-40); or, if there is redness or oedema, equal parts of lead Jotion and 
carbolic ^cid solution (1-40). Absolute rest in bed should be enforced 
throughout convalescence. 

Consecutive abscesses, and also some of the less acute forms of 
primary abscess which do not soften down very quicldy, must not be 
allowed to close too early. On the contrary, the drainage-tubes should 
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be retained until, by the granulating process in the wound, they arc 
forced out by degrees. If in these cases the wound is allowed to close 
too early, inflammation recurs and pus is formed afresh, which will need 
a second incision to prevent burrowing far and wide. When a fistulous 
opening reAains, astringent or iodine solutions may be injected, or the 
hot wire introduced ; but a fistula may persist in spite of the most per- 
severing measures employed to close it. A lumbar hernia may follow 
the incision for the evacuation of an abscess, or for the examination of 
the kklney, but excessively rarely does so. 

Whilst suppuration continues, nutritious food, tonics, and possibly a 
regulated allowance of stimulants should be given. The record of cases 
in which early and free evacuation of pus has l)een accomplished is very 
favourgible, nearly all ending in recovery. Oi the other hand, peri- 
nephric abscess left to itself* almost always ends fatally; except in the rare 
instances in which the matter finds vent by the bowel, bhwlder, or 
bronchi, or opens externally. 


Traumatic Nephritis 

Causes , — Wound or contusion of the substance of the kidney, violent 
muscular strain, the contusions caused by the presence of a calculus. 
When blood has been extravasated into the cavity of the kidney, and 
the urine retained there in consequence of impaction (jf a blood-clot in 
the ureter, pyelitis and pyelonephritis may arise. 

Su7apto)us. — Rigor ; fever ; pain not constant, and very varial>lc in 
degree, deep-seated and referable to the loin, sometimes diflused over a 
considerable area of the abdomen, and rarely of a throbbing character 
unless the perinephric tissue be also involved. Nearly all movements 
{Aggravate the pain. If the disease sets in soon after an injury, the urine 
jdways contains a trace of blood. Subsequently, in a few cases, pus may 
be found in the urine. 

There is a disposition to the formation of gravel and calculus and, 
«is a consequence, to renal colic — after wounds or concussions of the 
kidney. 

Traumatic nephritis is not usually serious, provided the damage 
inflicted on the kidney be not great and the large vessels be not 
ruptured. If severe, the kidney may be softened into a mere pulp. 

Treatment . — If tjie pelvis of the kidney has been penetrated, urine 
'vill drain away by the external wound. If the organ has been opened 
by subparietal laceration or rupture, the chief danger when the large 
vessels are iininjured is from infiltration of urine mixed with blood into 
the cellular* tissue. Then it may be necessary to lay open the loin by a 
free incision down to the injured kidney, so as to provide for the free 
drainage of the extravasated urine and inflammatory products. 

. When there «s no extravasation, small quantities of fluid diet, the 
''application of cold or leeches, relief of the bowel by one good purgative 
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dose or an enema, and opium to relieve pain constitute the usual neces- 
sary details of treatment. 

Suppurative Nephritis, Pyelitis, and Pyelonephritis 

One of the most frequent of the secondary affections of the kidney 
(secondary, that is, to obstruction to the outflow of urine, to reflex 
irritation, or to decomposition of urine in the bladder) cis suppuration ni 
the pelvis, or in the substance of the kidney, or in both. « 

In by far the greater number of such cases chronic dilatation of the 
pelvis and calyces precedes suppuration of these parts; and, later, numerous 
small scattered abscesses occur throughout the renal substance 

It is to this general •aff ection of pelvis and substance of the Jcidney 
from obstruction in the lower urinary passaged, or disease of them, that 
the name suppurative pyelonephritis has been given. It is to this condi- 
tion that the name surgical kidney has also, but very inaptly, been applied » 
Suppurative nephritis, or, in other words, “ acute interstitial nephritis, 
with scattered points of suppuration,” occasionally occurs alone, without 
any affection of the ureter and pelvis of the kidney ; this, however, is not 
commonly the case. Usually acute pyelitis and suppurative nephritis 
exist simultaneously ; but if suppurative nephritis happen to be uncom- 
plicated with pyelitis, the nephritis is prone to be overlooked, because then 
the urine contained in the pelvis of the kidney, and drawn off by a 
catheter immediately after washing out the bladder, is acid and without 
the odour of decomposition. Nevertheless the temperature and other 
constitutional symptoms ought to correct the fallacy. 

Etiology . — Infective lesions of the kidney may arise from the upward 
extension of inflammatory affections of the lower urinary apparatus, which 
are by far the most frequent cause of them. In other cases the infection 
is conveyed to the kidney directly by the blood-vessels, and thendj 
descends along the ureter to the bladder : these are much less common. 

A more important distinction consists in the presence or absence of 
distension of the renal pelvis. Pyelonephritis without distension admits 
of medicinal treatment, and shows itself by high temperature and other 
symptoms ; pyelonephritis with distension manifests itself by definite 
physical signs also, and, generally speaking, needs surgical methods. 

In the causation of suppurative disease of the kidney the influence of 
sex is prominent ; the very much greater number of cases occurring lo 
men being consequent upon the greater frequency of diseases of the bladder 
in them ; whereas in women similar changes occurring in the kidney are 
usually associated with morbid conditions of the utero-ovarian system 
Arterio-sclerosis, associated with interstitial nephritis and enlargement of 
the prostate, is a frequent predisposing cause of bacterial infection of the 
kidneys in men. In women such infection results from intrapelvic com- 
pression of the ureters resulting from fibroma, cancer, peritonitis, or 
prolapse of the uterus. 

Renal congestion, due to reflex changes in connection with cutaneous 
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impressions, over-distension of the bladder and particularly to the vass-motor 
paralysis accompanying injury to the spinal cord, is an important pre- 
disposing cause, to which may perhaps be added the influence of albumin- 
uria and defective nutrition of the tissues. 

Among exciting causes may be mentioned pyaemia and puerperal 
fever (which more often induce abscess of the kidney than pyelonephritis), 
and the allied blood conditions which accompany erysipelas, burns and 
osteomyelitis. Qf the more immediate local causes are injuries to the 
kidqpy or ureter, pelvic cellulitis, cystitis due to septic catheterisation, 
and frequent over-distension of the bladder from various causes. 

Pathology . — The ascent of micro-organisms to the kidney is assisted by 
the failurp of peristaltic contraction and the dilaUitioii which are associ- 
ated with retention of urine \ and again hy^ the contractions of the 
bladder which are provoked by the obstruction to the natural escape of 
its contents. 

Congestion of the kidney renders it more vulnerable on the entry of 
micro-organisms; these develop more readily in an albuminous fluid, 
and the arrangement of the blood and lymphatic vessels of the kidney 
and ureter affords a direct means of invasion in cases of urethritis. 
Ureteritis leads sometimes to thickening and sometimes to dilatation of 
the tube, and in a few cases to a sclerosis of the vesical extremity with 
impairment of the valve -action there. The pelvis of the kidney is 
subject to similar pathological changes, the walls being either thickened 
and contracted or thinned and dilated. In acute inflammation the 
mucous lining is vascular and swollen, covered with glairy muco-pus or 
false membrane, a deposit of phosphates often being added. 

Without distension, the kidney may be enlarged, soft, a^dematous, 
grayish in colour, and showing no distinction between cortex and medulla. 
The parenchyma may contain cysts, collections of fat, and (in the acute 
•cases) miliary abscesses or areas of necrosis. 

With distension of the pelvis and calyces, the kidney may attiiin the 
size of the human head. It is closely attached to the neighbouring 

organs, tissues, and vessels. The fatty envelope is usually sclerosed and 

adherent, as is also the capsule. A quart or more of pus may be con- 
tained in the cavity and all appearance of the gland substance may be 
lost, nothing remaining but an apparently fibrous membrane with septa 
completely or incompletely dividing the cavity. The lining membrane 
is continuous with that of the ureter, and often ulcerated or gangrenous. 
In other cases ir^ny separate abscesses of the renal substance may be, 
present, and the cavity of the pelvis may be occupied by primary or 
secondary calculi. 

Microscopically the substance of the kidney may display disseminated,* 
cortical, or radiating medullary abscesses, with granular and fatty changes* 
ni the convoluted tubes, and proliferation of the epithelium of the 
glonieruli, accompanied by general hyperaemia and the presence of 
haemorrhages ; ijn chronic cases sclerosis and suppuration may be found. \ 

Symptoms . — These are wasting, loss of appetite, furred tongue, and 
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disturbed digestion and loss of strength. The skin becomes dry, pale or 
jaundiced. There is more or less fever. The symptoms, however, • • 
exhibit wide variations, and in some cases are so slightly marked that 
they attract no notice. 

The acute form is ushered in by fever and rigors often aoKompanied 
by delirium; emaciation with severe disturbance of the digestive functions 
and sweating ensue. The disease may prove fatal by hyperpyrexia or 
exhaustion in this stage, but more often lapses into tjio chronic form. 
This, however, may be established without the initial acute phase. ^Tho 
bulk of the symptoms then are manifested by the digestive system, so that 
most of the patients are regarded as dyspeptics ; and this mistake is 
the more likely, as the temperature is but little raised. The mouth 
and pharynx are dry, owjng to deficiency of saliva, speech and degluti- 
tion are interfered with, and the patient \uill swallow nothing*’ hut 
liquid. There are vomiting, flatulence, tympanites and commonly con- 
stipation, though this last may give place in the later stages to foetid ^ 
diarrhoea. 

The patient suffers much from cold, from great depression, and 
muscular weakness. Walking becomes difficult, and the inability may 
amount almost to paraplegia. Sleep is disturbed, and there may be 
nocturnal delirium. The skin is dry, cold, and rough, with detached 
epidermal scales ; it is often irritable and affected with various 
eruptions. The circulatory system is commonly not affected, until in 
the latest stages of the affection the heart becomes weak and irregular. In 
cases of a mild form the symptoms are little marked, and the patient may 
be able from time to time to resume his occupation. Nevertheless, pro- 
gressive loss of flesh and strength and congestion of the internal organs, 
especially of the lungs, become apparent, and the patient is liable under the 
influence of chills or fatigue to manifest the more acute symptoms, or 
to relapse ultimately into the more severe chronic condition mentioned 
above, dying of urinary cachexia without actually presenting the definite 
symptoms of uraemia. 

Locally the signs vary according as there is pyelonephritis with or 
without distension, and according as this is permanent or intermittent. 
There is pain in the region of the kidney, and tenderness on deep palpa- 
tion, or pain elicited by movement when calculus is present. Pyelo- 
nephritis without distension occurs mostly in old people, often in the 
course of chronic cystitis, and directly on exposure to chill or catheterism. 
The onset is marked by fever, or may supervene gradually with pain in 
the lumbar region and polyuria, accompanied by albumin and casts. 
The daily secretion of urine is increased to from four to eight pints. It 
*pale*and of low specific gravity, and presents a grayish-white deposit ()f 
I pus with a supernatant cloud of mucus or liquor puris on standing. On 
expulsion,* the urine is uniformly opalescent or may bo slightly denser 
towards the end of micturition ; early in the disease it has an acid re- 
daction, but later it becomes neutral or alkaline. » 

The urea is diminished, albumin is present independently of the pus, 
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and the tendency to putrefaction and ammoniacal change is more Aiarked 
‘than in healthy urine. Slight haemorrhage occasionally occurs ; but when 
it is abundant, and influenced by movement, it probably depends on the 
existence of a renal calculus. 

Microscopical examination reveals epithelial cells derived from the 
tubules, hyaline casts, and casts made up of pus cells, imbricated epi- 
thelium from the pelvis and sometimes fragments of renal tissue, triple 
phosphate crystajs, and various forms of micro-organisms. 

pyelonephritis with distension, which may ensue, is characterised 
l)y the presence of a renal tumour and by intcrmittence of the pyuria. 
The swelling is generally smooth and rounded, occupying the loin and 
yielding a^resonant note on percussion in front. There is pain and tender- 
ness, ^and very often perinephritis supervenesf increasing the size and 
firmness of the swelling. • 

With the appearance or increase of the tumour there may be dis- 
*ippearance or diminution of pus from the urine ; and when the tumour 
subsides, pus reappears in increased (juantity, and the symptoms are 
temporarily alleviated The further course of the case may be that of 
pyonei)hrosis ; or of renal abscess complicated by seeondary calculi, with 
pain and haemorrhage on movement; or of perinephritis either of the 
sclerosing or suppurative variety, the severity of the symptoms being 
accentuated by the probable implication of the opposite kidney. 

Diagnosis , — When no tumour exists, but only constitutional symptoms, 
with pyuria, the disease may easily be confounded with chronic cystitis, 
or with tu]jerculosis of the urinary organs. In chronic cystitis there 
would probably be no polyuria, the urine would be alkaline arifl glutinous, 
and the distribution of pus in the urine would be less uniform than in 
pyelonephritis. 

Tuberculous disease of the kidney is usually associated with recog- 
^lisable lesions in other organs, and the characteristic bacilli may bo found 
ill the deposit in the urine. Haemorrhage is more frequent, and the febrile 
exacerbations are less marked. The rapid failure of the patient’s strength 
IS sometimes an important sign. 

When a tumour is present, the disease may simulate tuberculosis or 
hydronephrosis ; in the latter case fever and septic manifestations arc 
Usually absent. 

Prognosis , — Attacks of the primary affection due to irritant drugs, 
‘’Uch as cantharides, or to cold, are usually transitory. Those that 
follow disease of jthe bladder or other pelvic organs, those affecting 
both sides, and those that develop acutely, are more formidable, threaten- 
ing death by urinary toxaemia. Chronic cases with free discharge^ of 
pus have the most extended course, lasting often for months or years ; 
^ud the outlook depends largely on the condition of the digestive 
organs. * 

The most formidable eases are those of retention of pus, which 
distends the renal pelvis and destroys the parenchyma, leading to 
f-oxaemia or to the rupture of the sac and the establishment of a fistula. 
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Treatment . — In suppurative nephritis and pyelonephritis the treat- 
ment is essentially the same as that for acute or subacute nephritis' 
without suppuration. Every precaution should be taken to prevent 
their recurrence. Any obstruction to the outflow of urine, or any 
incapacity to empty the bladder completely, should be r^nedied or 
counteracted ; stricture of the urethra should be dilated or divided, 
vesical calculus removed, and the effects of enlarged prostate combated 
by early and regular catheterism. If chronic cystitis exists, daily irriga- 
tion of the bladder will be necessary to obviate decomposition of the 
urine and to restore the mucous membrane to a healthy state. The 
impaction of a stone in its course between the kidney and bladder calls 
for its removal either by the bladder, loin, or abdominal route according 
to its position in the ureter. Confinement to bed is necessary as spon as 
inflammation has once set in. • 

With the object of avoiding the severe and dangerous onset of 
pyelonephritis, as well as the slighter forms of urinary fever, catheterism 
should never be employed except when the patient during and for some 
hours after the introduction of the instrument is in a warm and equable 
temperature, preferably in his bed. 

The bowels should be kept well opened, and for this purpose warm 
abundant enemas are of special service. 

The diet should be light and moderate, and should consist chiefly of 
fish, milk, chicken or game, light farinaceous or milk puddings, and 
well -cooked vegetables ; uncooked vegetables and fruits as well as 
butcher^s meat should be avoided. Stimulants should be taljen, if at all, 
in very small quantities ; and if, during their administration, the pulse 
is quickened, the temperature raised, or the urine becomes more puru- 
lent, they should be discontinued at once. 

Liquids should be taken in moderate quantity only, if the amount of 
urine secreted be abnormally large ; but where cystitis exists, and muclf 
mucus is passed in the urine, barley water, triticum repens, and linseed 
tea are usrful adjuncts in slaking thirst and relieving the irritation of 
ammoniacal urine. 

Little can be said in favour of medicines ; a mixture of one grain of 
quinine with 5 min. of tincture of opium and 20 grains of citrate of 
potash in mucilage has proved of benefit in some cases ; and 5 grains of 
salol or biborate of magnesia in doses of ^-1 drachm have been given, 
with a view of controlling the septic changes in the urinary tract. When 
constipation exists, and a large quantity of urine is secreted, I have seen 
great benefit accrue from a few doses of ergot of rye. This drug, by 
acting upon the involuntary muscle fibres of the gut, overcomes the con- 
stipation, and by its influence on the coats of the blood-vessel^ constricts 
and gives tone to the renal circulation. The constipation, flatulence, 
atony of bladder, and general arterial and muscular feebleness, suggest 
remedies which will give contractile force to the muscular fibres pf the 
viscera. • 

When the febrile attacks take the remittent form, 5 gr. of quinine 
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in 1 oz. of lemon juice, and ^ drachm to 1 drachm of liquor mhrphinee, 
are sometimes very efficacious in checking the rise of temperature. 

Traube obtained good results from injections into the bladder of 
acetate of lead, from J-li gr. in 4 oz. of distilled water, and the internal 
administftition of pills of tannic acid (1-1^ gr.) every two hours. He 
recommends both of these remedies because of their antiseptic and anti- 
phlogistic action. 

Drugs like# tannin, alum, acetate of lead, and perchloride of iron, 
which act as astringents upon the blood-vessels of the mucous membrane, 
and so lessen the excessive secretion of mucus, have been recommended, 
and certainly deserve fair trial. When the urine is alkaline, benzoate of 
ammonia in 10-grain doses may be tried and often with benefit. 


Renal Abscess 

Abseess of the kidney is one of the varieties of suppurative diseases of 
the kidney. It is not intended here to refer to any of those forms of 
suppurative nephritis characterised by the development of minute and 
scattered points of pus, the origin of which may bo infection carried by 
the ureter, vessels, or lymphatics ; nor is it intended to include miliary 
abscesses due to the irritation of calculous matter in the kidney or to the 
decomposition of urine in the renal pelvis resulting from any of the 
numerous causes of obstruction to the outflow of urine. What we have 
now to describe is that form of suppuration which results in the formation 
of one or more abscesses of consideralde size in the substfince of the 
kidney. 

Etiology , — It must be stated at once that renal abscess of largo size, 
involving the greater part or even the whole of the kidney, occurs as the 
result of the fusing together of a large number of miliary abscesses. 
Suppuration of this kind may be limited to one kidney, the other being 
quite unaffected. Metastatic and secondary abscesses of large size may 
be also formed otherwise. Thus, in pyaemia, or in cases of embolism 
derived from ulcerative endocarditis, instead of a number of minute and 
scattered emboli followed by minute and scattered points of inflammation 
and suppuration, one large vessel may bo obstructed by an embolus and 
a large abscess may ensue. Sometimes, as a result of stricture or other 
disease of the lower urinary organs, a circumscribed abscess may form in 
the tubular substtfince of the kidney. Wounds, contusions, and lacerationi? 
of the kidney, and kicks, blows, or falls, involving the loin or renal 
region on the front of the abdomen, are oecasional causes of suppii^tio^ 
and absqiess of the kidney. More usually when renal abscess occurs as the 
result of injury to the loin, whether attended with immediatg injury to 
the kidney or not, the suppuration of the kidney has been preceded by 
suppuration in the circumrenal cellular tissue ; so that the abscess involve^ 
the kidney by^preading from without, and is not primarily a renal abscess. 
Injuries which cause obstruction in the renal pelvis or ureter are especially 
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likely t<J be followed by more or less suppuration of the renal tissue ; 
moreover, injury to the kidney, from its tendency to excite the formation 
of renal calculus in the injured organ, may be in this way an indirect 
cause of renal abscesses of large size. A calculus which originates in a 
renal tubule, or one which becomes more or less shut off by inflammatory 
adhesions from the general cavity of the pelvis of the kidney, is the most 
likely to give rise to an abscess in the substance of the kidney ; the 
impaction of a stone in the renal pelvis or ureter leads more frequently 
to calculous pyelitis and thus to pyonephrosis. • 

Foreign bodies other than calculi may give rise to a large renal 
abscess. A piece of bone, a fragment of clothing, or a bullet, may 
gain entrance to the kidney ; and, instead of becoming quietly encysted, 
or passing through the nataral channels out of the body, it may give.rise 
to extensive suppuration in the organ in which it rests. 

Irritant drugs, such as cantharides and turpentine, have been known 
to cause renal abscess. A kidney illustrating this change is preserved in 
the Museum of the College of Surgeons. Cantharides was the drug 
administered, and death occurred in three weeks. 

Pathology . — Circumscribed abscess usually affects one kidney only. 
There may be one or several abscesses in the same organ. In size, they 
vary from that of a hazel-nut to that of an orange. They may communi- 
cate with the pelvis of the kidney, or through the capsule with the 
circumrenal cellular tissue. When they open through the capsule they 
lead either to a circumscribed perinephric abscess, or to diffused and 
burrowing retroperitoneal suppuration. When they open into the renal 
pelvis they may empty themselves partially or entirely through the ureter 
and bladder. When two or more abscesses affect the same organ they 
may communicate with one another or remain distinct ; and one may dis- 
charge in one or other direction, the others remaining unopened. This 
isolation of several abscesses should be borne in mind in exploring the 
kidney for suppuration. 

In a very considerable number of specimens of renal abscess, the 
whole organ, including the pelvis, is involved ; and very little, if any, renal 
substance is left. 

It is not easy in some of these cases, especially when the ureter of 
the affected side is pervious, and the opposite kidney and lower urinary 
organs are not diseased, to say whether the morbid process began as a 
pyonephrosis or as abscess in the renal substance. It is undeniable that 
^any of the cases reported in the journals and elsewhere as renal abscess 
are really far advanced cases of pyonephrosis. 

Symptoms . — ^These may be either acute or chronic. In the acute cases 
there is pain in the region of the diseased organ, ^vith fever and rigors. 
The rigors are sometimes marked and frequent ; at other times only one 
or two occur throughout the course of the disease, and these at uncertain 
and irregular periods. 

Hsematuria often precedes the formation of abscess when the cause 
is traumatic. The absence of pus in the urine is no test ; in many cases 



RENAL ABSCESS 


429 


there has been none whatever throughout. In other instances* if the 
abscess have broken into the ureter or pelvis of the kidney, pus, it may be 
in large quantity, will be seen in the urine. 

If a tumour has been formed in the loin, the discharge of pus by the 
bladder will probably be followed by diminution or subsidence of the 
tumour. It is not often, however, that any tumour perceptible during 
life is formed by a circumscribed abscess of the renal substance. If a 
tumour do exists with the history or symptoms suggestive of suppuration, 
dilatation of the cavity of the kidney may with fair certainty bo predicted ; 
or else it may be that the whole organ is in a state of general inflamma- 
tion with several foci of threatening or actual suppuration. 

When the abscess is chronic in character, it forms without causing 
any definite symptoms. Indeed, the abscess may be found at the post- 
mortem examination without having caused a suspicion of its existence 
during life. In some cases, however, general impairment of health, 
occasional chilliness and rigors, obscure aching in the loin, gradual 
emaciation and increasing sallowness or duskiness of skin indicate some 
grave disorder, but do not point with any distinctness to its nature. 

In acute cases a fatal termination may occur in a fortnight to three 
weeks. The cause of death will most probably be typhoid prostration. 
Occasionally, however, the abscess bursts into the cellular tissue, the 
intestine, or the renal pelvis or ureter; and then life may be prolonged 
for a time, till ended by exhaustion or hectic. 

Possibly recovery may ensue ; in some oises it is pretty certain that 
the content^ of the abscess, instead of escaping in any of the directions 
mentioned, become inspissated and remain quiescent for the rest of 
life. 

Treatment . — The treatment of the early stages <jf a renal abscess will 
depend largely on the cause. If it ))e due to external violence, restricted 
*diet and fluids, rest, anodynes, leeches, or cupping on the loin, the 
application of an ice-bag, and, after the first day or two of the inflamma- 
tion, the constant application of hot fomentations, is the treatment that 
must be followed. If caused by renal calculus, the treatment suitable 
for the varying phases of this disease will be required. In any case in 
which there is clear indication of a renal abscess, the pus ought to be 
evacuated through an incision in the loin. 

Indeed, in the absence of a tumour, but with the history and symptoms 
suggestive of suppuration, to make an exploratory incision down to the 
kidney is the right treatment. If, when the kidney is punctured, pus* 
is found, it is not sufficient to evacuate it with a trochar and can u la ; a 
free incision should be made into the abscess, and the wall of, the. 
abscess cs^vity, if a large one, should be stitched to the edge of the wound. ^ 
When the finger in the kidney enters a space which does not coipmunicate 
with the general pelvic cavity of the organ, or does so only by a small 
orifice, the rest of the surface of the organ should be carefully manipulated, ^ 
and if fresh pua be found, a second or even a third incision of the renal 
substance should bo made so as to open the other abscesses. If the kidney 
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be very^much destroyed, it may be best to remove it at once through the 
lumbar incision. 

The kidney is very much more tolerant of interference than it is 
generally believed to be; and the fear of haemorrhage is reduced to a 
minimum by restricting incisions to the periphery. In causes where 
nephrotomy has revealed either local or disseminated disease with areas 
of healthy parenchyma between the foci, and especially if there be a 
probability of bilateral distribution, it is better, instead of tremoving such a 
kidney, to treat each focus independently by scraping or by the excision of 
a wedge. This plan may be resorted to in cases of multiple abscess or of 
multiple tuberculous deposit, and may be combined with nephrolithotomy. 
When operative measures have to be taken in connection with the second 
kidney, the surgeon has a much freer hand if the active and healthy ^part 
of the organ first operated upon is still discharging its function. 

It is remarkable, too, what a powerful influence on the secretion of 
urine even small portions of renal substance exert, and what a capacity 
for recovery they evince after the removal of some condition interfering 
with their functional activity ; such as pressure, or obstruction of the 
ureter. Evidence of this is met with in the quantity of urine (often of 
low specific gi’avity, it is true) passed after relief of hydronephrosis, where 
the organ has been distended and thinned to a mere capsule ; and not 
frequently at necropsies mere remnants of kidneys, weighing but a few 
drachms, are found, which had been active and serviceable for man}*^ 
years between the occurrence of acute disease and the ultimate death of 
the patient. 


Hydronephrosis 

This name is given to over-distension of the kidney with urine, the 
result of mechanical obstruction, no matter whether the cause be in the 
urethra, bladder, or ureter. Probably one-third of the cases of hydro- 
nephrosis in which a palpable tumour is formed have a. congenital origin. 

Congenital causes, — Twistings, undue obliquity, contractions, and other 
anomalies of the ureter. This duct is in some cases a mere fibrous 
cord ; or its vesical orifice may be of pinhole size ; or minute cysts may 
be developed in its mucous membrane ; or the angle of its junction with 
the kidney may be so acute as to impede the descent of the urine. 

Acquired causes are cancer of the pelvic organs, fibro-myoma, pelvic 
inflammation with contraction of the cellular tissue. On account of its 
^ frequent dependence on pelvic disease and upon movable kidney, hydro- 
nephrosis is very much more frequent in women than in men. .Calculus, 
^either by its impaction in the ureter, or by the ulceration and subsequent 
contraction at some spot in this tube excited by its passage to the 
^ bladder, is a frequent cause. Other causes are inflammations, tumpurs, 
or abscess of the bladder causing contraction of the vesical orifice of the 
ureter. A papilloma of the bladder has been the cause ; or, again. 
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enlarged lymphatic glands, adhesions or bands of fibrous tissue, enlarged 
■prostate, and stricture of the urethra. Hydronephrosis may affect both 
kidneys or only one, or may be limited to a part of one kidney. Cases 
of double hydronephrosis of congenital origin are not very uncommon. 
The propca'tion of cases in which hydronephrosis produces a palpable 
abdominal tumour is very small compared with the frequency of the 
disease. 

Pathology . — The pelvis of the kidney first becomes converted into a 
spheroidal sac, then the calyces are widened and stretched in every 
direction, and at length the capsule of the organ is expanded, and what 
remains of its cortical and medullary substance becomes still further 
compressqfl and absorbed until nothing is left but a loculatcd cyst, 
the septa of which are inextensible. The size of the hydronephrotic sac 
may not exceed that of abnormal kidney, it may even he smaller ; or, on 
the other hand, it may be sufficiently large to form a swelling occupying 
a great part of the abdominal cavity. The contained fluid is water 
holding a larger amount of sodium chloride than exists in urine and a 
few epithelium cells. Its quantity is sometimes enormous, reaching 
several gallons. Urea is often all but absent. The reaction is acid or 
neutral, and it may be dark in colour and colloid in consistence. When 
the seat of obstruction is in the lower urinary organs the ureter is 
dilated, and commonly the change is bilateral. When the obstruction is 
in the urethra, purulent infection is more common, and pyonephrosis 
succeeds to hydronephrosis. As regards the communication with the 
bladder, it piay be open, closed, or valvular. 

My experience in operations on the kidney has led me to classify 
cases of hydronephrosis into (i.) Simple hydronephrosis with atrophy 
^vithout expansion ; these are the small, flaccid, shrivelled kidneys : \ii.) 
Simple hydronephrosis with atrophy and expansion ; these often enlarge 
•into huge cysts : (iii.) Hydronephrosis with atrophy of the pyramidal, and 
thickening and sclerosis of the medulLary substance j these kidneys have 
generally been the seat of inflammation and are prone to suppurate. 

Symptoms . — Hydronephrosis may occur at any ago, and is twice as 
frequent in females as in males. When the dilatation is insufficient to 
give rise to a tumour, there are generally no signs characteristic of 
hydronephrosis. Out of a series of 1 42 cases at the Middlesex Hospital 
an abdominal tumour was formed in but very few. In some advanced 
cases in which no tumour exists, thirst, pain in the back, frequent 
micturition, partial, total, or intermittent anuria, and obscure or pro- 
nounced abdominal pains are present. 

A hydronephrotic tumour is dull on percussion, sometimes lobul^ed 
in contour^ and frequently fluctuates. It has all the characters of a renal 
tumour, being situated in the flank, pressing the ilio-costal parie^tes back- 
wards and outwards, having the colon in front of it, and the small intes- 
tine qither in front or thrust over to the opposite side of the abdomen, 
according to th« bulk of the swelling. If of no great size, it may be 
painless ; if large, it may give rise to excruciating sufifering. 
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Wfien it arises from some innocent cause, such as pregnancy or 
uterine flexion, its formation is unattended by any constitutional or local 
disturbance ; but when from some painful cause, such as impacted 
calculus, or sudden kinking of the ureter, the sjrmptoms incidental to the 
particular condition will occur before the tumour makes its appearance, 
and may cause it to be overlooked. 

There are instances of the tumour intermitting^ that is, being pro- 
minent at one time and not distinguishable at another, the disappear- 
ance of the tumour being sometimes associated with polyuria, the urine 
being accompanied by blood, pus, or mucus. In some cases constipation 
results from pressure on the colon ; in others, no recognisable symptoms 
occur till uraemia sets in. *■ 

Diagnosis . — When of*' moderate size, the tumour has to be., dis- 
tinguished from renal or perinephric abscess diid perinephric extravasa- 
tion. When it forms a palpable tumour, it may be mistaken for 
pyonephrosis, or for a hydatid or serous cyst of the kidney, liver, or 
spleen. When of great size, it may simulate ascites or parovarian 
cystoma. If the subsidence of the tumour is followed by an increase in 
the outflow of urine, the diagnosis of its hydronephrotic nature is well- 
nigh certain. Perinephric abscess is quicker in its course, and excites 
much more pain and constitutional trouble in its early stage. Between 
hydronephrotic and pyonephrotic tumours the diagnosis is often im- 
possible and indeed immaterial. 

Purulent urine, rigors, and fever indicate pyonephrosis as a rule ; 
but such diagnostic symptoms may bo absent. Hydatid and serous cysts 
of the kidney are best diagnosed by their history. 

JFrom ovarian tumours the diagnosis is often very difficult. These 
are, as ^ rule, more mobile than renal cysts, and enlarge upwards from 
the pe^^vis, not forwards from the loin. Moreover, the intestines are 
behind An ovarian and in front of a renal tumour. When the tumour is* 
renal, the uterus is neither displaced nor fixed. In the case of an ovarian 
or parovarian cyst, on the other hand, it is displaced upwards and to one 
side. 

Prognosis . — This depends in great measure upon the distension, but 
chiefly upon whether one or both organs are involved. If only one 
kidney is affected, and the tumour not large, life may be indefinitely 
prolonged. There is always, however, the fear that calculus or other 
disease of the opposite kidney may cause death by suppression of urine 
or uraemia ; or that suppuration may occur in the cyst.^: If the distension 
increase, death may result from pressure on neighbouring organs, 

• rupture into the peritoneum, or suppression of the urine. 

Treatment . — Medical remedies are of no avail. Surgical, measures 
should bp directed against the cause of the hydronephrosis, whether it 
be in the pelvis or due to the mobility of the kidney. When of small 
size and painless, these hydronephrotic tumours may be left alone. 
When they cause trouble by pressure, they should ^ be treated by 
nephrotomy or nephrectomy. 
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Regular friction of tlic tumour has proved successful, in at least throe 
cases, by overcoming the obstacle to the passage of the urine, and so in 
emptying the cyst into the bladder. If paracentesis be decided upon, 
and there is nothing to indicate any spot for puncture, the best point to 
tap a tunniPlir of the left kidney is just anterior to the last intercostal 
space ; but if the right kidney is affected this is too high, and the 
puncture should be made half-way between the last lib and the iliac 
crest, and two inches behind the anterior superior spine of the ilium. 
Repeated tappings will probably be required. Nephrotomy is the proper 
operation, and should be preferred to aspiration. Drainage and anti- 
septic irrigation are effected by means of a large rubber tube, whicli 
should be<^xed in the cyst. 

Alter nephrotomy for hydronephrosis search should be made with 
the finger through the lihnbar incision with the object of detecting a 
stone, and the ureter should .also be tested by p.assing a long jwobe or 
small sound along it from the interior of the kidney downwards. Ijumbar 
nephrectomy is required when the kidney is so much damaged as to })c 
incapable of performing its function, or where there is a free continuous 
discharge from the loin after treatment by nephrotomy ; except in cases 
where the opposite kidney is defective. 

Congenital hydronephrosis. — In by far the larger numl)er of 
cases of hydronephrosis found in the ftetus and new-born, both kidneys 
are involved; the most common cause being imperforate urethra. It 
may be du#i to minute cysts, to membranous septa in the urethra, or 
to cysts in the ureter or pelvis of the kidney. The subjects of this 
disease may be born dead, or may live for a few weeks, months, or even 
years. 

The urine removed from some of the cases of eongenitai hydro- 
nephrosis has contained little or no urea. The size <jf a hydrone'phrotic 
foetus has proved a serious impediment to labour in several cases, and 
has rendered parturition impossible, until the abdomen of the child has 
been reduced by tapping. 

Congenital hydronephrosis is frequently associated with some other 
congenital deformity, such as hare lip and club-foot. 

These cases prove that the secretion of ui'ine goes on to a veiy 
considerable extent during the latter half of intra-uterine gestation ; and 
that when any obstacle to the outflow of urine exists, the siime per- 
nicious effects of ‘distension of the blaclder, ui’ctcrs, and kidneys f)ccnr 
before birth as are commonly known to arise from phimosis, urethral 
stricture, calculus, and other causes of obstruction after birth. 
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Pyonephrosis 

This term implies dilatation of the pelvis and calyces of the kidney 
mth pus, or pus and urine. In advanced cases the suppth-ation and 
dilatation extend beyond the calyces, and go on to compression and 
disintegration of the medullary and cortical substance, converting the 
organ into a large loculated sac, the nature of the contents of which 
depends upon the cause of the obstruction. 

Hydronephrosis becomes pyonephrosis as soon as suppuration 
occurs ; and therefore the causes of pyonephrosis are similar to 
those which generate hydronephrosis. When an obstruction causes 
pyonephrosis at once, it m more complete in its character, and more, rapid 
in its irritative effects upon the kidney, thdti when it causes hydro- 
nephrosis first. In some cases of pyonephrosis, the pyelitis, instead of 
following, has preceded the obstruction. A small mass consisting of blood- 
clot, inspissated pus or mucus, as a result of pyelitis ; or the detritus 
from a calculus, new growtJi or tuberculous deposit may block the ureter, 
and so lead to distension with . urine and pus ; to which may bo added, in 
some instances, blood, mucus, phosphatic deposit and detritus from the 
disorganised kidney or new growth. 

Etiology , — The most frequent cause of pyonephrosis is calculous 
pyelitis ; indeed, renal calculus is so largely in excess of other causes that 
it has been implied, if not explicitly stated by some writers, that pyo- 
nephrosis and calculous pyelitis, when they assume the dimensions of a 
renal tumour, aio one and the same thing. This, however, is not the 
case. Definite and even fatal pyonephrosis may exist without giving 
rise to any palpable tumour during life ; and without doubt may be caused 
by iRaffl^onditions other than stone. Such other causes are pyelitis from 
extenn^:^of septic inflammation from the lower urinary organs, arising 
in stricture, gonorrhoea, spinal disease, and cystitis however produced , 
obstruction of the ureter by pressure or infiltration of tumours or in- 
flammation in the pelvis ; tuberculous and pyaemic deposits in the kidney 
or renal pelvis ; the presence of such parasites as Hydatid, and Eustron- 
gylus gigas in rare instances ; or the occurrence of direct injury. 

Mat’bid anatomy . — When pyelitis, whether acute or chronic, is 
associated with retention of urine within the renal pelvis, the mucous 
membrane by degrees assumes a dull white colour, is markedly thickened, 
and secretes a quantity of pus. The pent-up urine soon becomes alkaline 
from admixture with pus, urea is converted into carbonate of ammonia, 
r an^J calculous material is often deposited upon the lining membrane of 
the organ. As the distension of the cavity of the kidney proceeds, the 
orifices by which the calyces and pelvis communicate often become narrow 
and even entirely closed, the pyramids, and then the cortex of the kidney, 
become more and more atrophied, until at length all the glandular ^iissue 
is completely removed, and the organ is transformed intfc) a multilocular 
or many-chambered cyst. Its relations and connections with the sur- 
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rounding structures vary. Sometimes it forms adhesions on all sides. 
Ulceration of the cyst wall, or suppurating tracts formed through what 
remains of the renal substance, may end in fistulous openings through 
which the purulent urine escapes and gives rise to perinephritis, periton- 
itis, or the*discharge of pus and urine by the mouth or rectum, or through 
the loin. 

The fluid contained in the distended kidney is occasionally pus wdth 
blood, or pus so concentrated that there is hardly a trace of urine. If it 
has become changed by decomposition and the development of ammonia, 
it is more or less thready and glairy ; at other times it is a soft mortary 
material, of a white or buff* colour ; in other cases it is of the consistence 
of butter.* When a calculus is formed in the kidney, it often assumes 
a branched form which exactly fits the pelvis Vnd calyces. Sometimes 
indep*endent ciilculi occu{)y the pelvis and calyces. Incomplete and 
persisting or complete but interrupted obstruction to the csciipo of urine 
or pus from the kidney pelvis gives rise to the greatest degree of ex[)an- 
sion of the organ. When the obstruction is complete and persistent, th(^ 
])arcnchyma of the kidney atrophies rapidly and before the calyces and 
renal pelvis expand to any great degree. In some cases the kidney 
liecomes completely sacculated, and left without a trace of glandular 
tissue ; subsequently it shrinks to much below the normal size. 

Sijmidoma , — In the early stages the symptoms arc those excited by 
the cause of obstruction, whatever that may be ; and in addition those of 
])yclitis. 

If the oltjstruction be not complete, there will be pus in the urine ; if 
intermittent, there will be times during which more pus is discharged than 
at others ; if complete and permanent, there will be an entire alienee of 
pus in the urine. There will be constitutional symptoms of* suppui*ation, 
and, when the pyelitis is very chronic, all the characteis of hectic^ -^iVhen 
tumour forms in one or other loin, it possesses the same ‘ cW^iracters 
as a hydronephrotic tumour. It is elastic or fluctuating, or nodulated 
and hard, and bulging the flank as Avell as occupying more oi- less of the 
cil)domen. When the tumour is not of great size, there may be a line of 
resonance above it, but if it be of considerable dimensions it may ha^e 
formed adhesions with the under surface of the liver or spleen, and so 
simulate a tumour or hypertrophy of one or other of these organs. If 
very large, the tumour has almost always a more or less nodulated oi 
lobulated outline, and the resonance of the distended colon may be 
elicited on the outer side ; when this is the case, and fluctuation is also 
distinct, hydro- or pyo-nephrosis is clearly indicated. The pain ex- 
perienced depends greatly on the size of the tumour; in some cases th»re 
are paroxygms of great seventy. Pressure over the front of the tumour 
nearly always aggravates pain, or provokes it if it were not present )c oie. 
Pressure over the flank, in some cases, is not only well borne, but actua y 

gives relief. 4.- fu 

When the caase of the obstruction is intermittent m its action, tne 
lumbar tumour will diminish, or may even disappear altogether after the 
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discharge of pus. It is always necessary, therefore, to watch the urine 
continuously and Ciirefully, having the total quantity passed during 
twenty-four hours collected and measured. 

If the ureter be completely ' blocked, the total quantity of urine 
excreted, for a short time at least after the occlusion, will b^ markedly 
diminished in quantity. If partially blocked the quantity of pus and 
urine will vary from time to time, even during the same day \ and if the 
cause of the obstruction shift so that the ureter, fi»om being (|uitc 
blocked at one period, becomes patent at another, large quantities of 
purulent bloody urine will be passed during the patency periods ; the 
urine in the intervals of occlusion being nearly or quite clear and natural, 
provided the opposite kidney be healthy. 

Diagnosis . — The tumdurs which may be mistaken for pyonephrosis 
are thus enumerated by Rayer : — “ On the IcH side of the abdomen, all 
those which result from morbid enlargement of the spleen ; on the right 
side the tumours of the liver and gall-bladder ; on either side the various < 
renal tumours of another nature, such as hydronephrosis, haBmorrhage 
into the cavity of the pelvis, cancer of the kidney, tubercle, kidneys con- 
taining hydatid cysts ; extrarcnal abscess, cither idiopathic or consecuti^’o 
to perforation of the kidney or of the colon or ctecum ; abscess arising 
from caries of the spinal column ; tumours of the suprarenal capsules ; 
aneurysms of the aorta; encysted tumours of different contents, hydati<l 
or otherwise ; and lastly, faecal tumours from the accumulation of faecal 
matter in the colon or caecum.” 

Pyonephrosis is nearly always preceded and acconipanic^l by febiile 
symptoms ; the tumour is more or less painful, and the pain is increased 
by pressure over it, and by movements of the trunk ; and when the 
ureter is not «aVsolutely occluded, there is the presence in the urine of 
pus. hydronephrosis there is an absence of febrile symptoms and 

of pui^', iu" t^e urine. In perinephric abscess there is even more paiii 
than in pyonephrosis, the course of the fever is more severe and 
rapid, and fluctuation succeeds to ill-defined hardness about the loin 
and iliac region, and not to a gradually developing circumscribed tumour. 

In this condition there is extreme tenderness before there is any sign of 
fluctuation or elasticity ; the thigh is often flexed upon the abdomen, and 
cannot be extended without much pain ; there is generally redness and 
cedema of the skin of the loin ; there is no pus in the urine ; and when 
pus has formed in the circumrenal tissue, fluctuation is more easily made 
out, and is more superficial than in pyonephrosis. •* 

Inasmuch as nephrotomy is the appropriate treatment for this last 
condition as well as for hydro- or pyo-nephrosis, the exact differentiation 
between these conditions is not so important as it would otherwise be ; 
for wheq. the incision is made the exact state can be made out, and the 
appropriate course of action adopted. It is sometimes impossible to 
diagnose ascending suppurative pyelonephritis with general enlargement 
of the kidney, from pyonephrosis. Tumour, high fevei*; rigors, and pus 
in the urine are common to both diseases. 
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Prognosis . — In cancer of the pelvic organs, suppuration in the \esical 
walls, the impaction of a ciilculiis on one side with disease of the opposite 
kidney, the fatiil prognosis is determined by the nature of tlie cause 
When pyonephrosis, of one side only, is produced in persons, with pre- 
\ ioiisly healthy kidneys, by some cause which occludes the ureter and 
does not interfere with the opposite kidney, the [irognosis, as regards 
life at least, is good, if early relief to the pent-up lu-ine and pus l>e 
given. “• 

Tmitnient, in the early stiigcs, consists in the removal, it |)ONsible, of 
the cause of obstruction and distension, and the iinjiroveinent of the 
pyelitis. 

If theP cause be a rcmovalile or a remediable one, such as stricture »)t 
the lU’ethra, or prostatic enlargement, attention must be addressed to 
that. Tumours of the ovary, uterus, and of the bladder should lui 
removed when possible. If a calculus is felt in the vesical orifict* the 
ureter, it should be extracted ; and in certain cases in which there are 
strong grounds for believing that the cause of the obstruction was a 
calculus impacted in the ureter, too high to be felt from the bhuhler and 
too low to be reached through the kidney, abdominal section, followed l»y 
the excision of the impacted calculus, aviU be justifiable and correct treat- 
ment. When the cause of the olistruction has not long existed, and is 
jiiobably due to a small calculus or a ])lug of mucus, pus, hlood, or false 
membrane in the ureter, it may be displaced hy friction or manipulation 
of the tumour, if one exists, liy freely drinking hot liquids, such as tea, 
or by active and jolting exercise, if such can lie taken. 

Palliative treatment of the tumour is permissible where there is not 
complete obstruction, and the pus and urine can escape by flio ureter. 
Ill most instances, however, the proper treatment is nephrotomy, 
palliatives being useless, and delay dangerous. The circumstances which 
indicate nephrotomy are : constant pain, increasing size of the tumour, 
continued fever, severe gastric and intestinal disturbance from irritation 
or direct pressure of the tumour ; inflammation of the surrounding tissues 
or adhesion of them to the tumour; and a threatening of rupture or 
ulceration of the tumour. 


Ureterectomy for Disej^ses of Ureter 

• 

The ureter, though lying deep in the alKlominal cavity, may be reached 
for purposes of diagnosis, or for the treatment of certain diseased stated in 
various parts of its course, without opening the peritoneal cavity. The 
upper extremity of the tube, immediately below its junction twith the 
renal pelvis, lies at the level of the lower extremity of the kidney. On 
the fifnterior abdominal wall this point may bo arrived at by drawing a 
horizontal line *at the level of the lower border of the last rib, and 
a vertical one at the junction of the inner anfl middle thirds of Poupart s 



438 


SYSTEM OF MEDICINE 


ligament. The commencement of the ureter is at a point six centimetres . 
below the point of intersection of these two lines. 

It is here that a narrowing exists which has been called the upper 
neck of the ureter, and here the passage of a stone, that found room 
enough to move freely in the renal pelvis, is arrested in the first 
instance. This, the point of Tourneur, may be palpated in thin persons 
from the front of the abdomen ; and in case of operation for stone can 
be reached by the finger inserted into the lumbar tV^ound with the 
support of the other hand on the abdomen. 

The ureter between this point and the entrance to the bladder is of 
uniform calibre j so that a stone passing the neck at the upper end is 
usually capable of making its way as far as the bladder, though it may 
be arrested by the narrow intravesical portiorj, or lower neck. In this 
part of its course the ureter lies between the peritoneum and the psoas 
muscle, the vessels and nerves of the pelvis being in relation with it 
posteriorly below, until it lies in close relation with the rectum or vagina 
(2^ cm. below the os uteri) before joining the bladder. 

The point at which the ureter dips into the pelvis is indicated, 
according to Halle, by the intersection of a line joining the anterior 
superior spines of the ilia with one drawn vertically through the 
junction of the inner and middle thirds of Poupart's ligament. It is 
here that tenderness may be elicited in septic or tuberculous infection of 
the meter; or compression may be used to arrest the flow of urine 
on one side, in order to collect the secretion from the opposite kidney. 
Should it h% necessary to reach the ureter in its lower abdominal or 
upper pelvic * part, this may be accomplished through a semiliuuii* 
incision, ais in the case of the ligature of the common iliac artery ; the 
dissection being carried outside the peritoneum, which, with its contents, 
is push^ towards the middle line. A continuation of the incision to a^ 
point a little below the end of the last rib enables the entire upper part 
to be exposed. A stone impacted at the lower neck of the ureter at the 
commencement of the intravesical portion is within reach of the finger 
inserted into the rectum or vagina ; and it may be removed through the 
bladder, after dilatation of the urethra in the female or median 
urethrotomy in the male, by dilating or incising the orifice of the uretei* 
from within the cavity of the bladder. 

Tuberculous or infective ureteritis may call for removal of the ureter 
subsequently to extirpation of the kidney ; and in wounds, fistula, and 
hydrosis of the tube, secondary to obstruction, direct Surgical treatment 
of the ureter may be required, either to re-establish its lumen or to 
provide an outlet for urine or pus, if not to remove completely the cause 
of obstruction, as has now been repeatedly done in impacted ealculus or 
simple stricture. 

Following the operation there may be various alterations of sensation 
and temporary anuria ; but the ultimate issue in the cases recorded has 
been satisfactory. * 
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Renal Calculus 

If the® crystalloid substances, normally held in solution in the 
urine, are deposited in excess, become cemented together around a 
fragment of organic matter such as mucus or blood-clot, aiid are subse- 
quently added t<j by fresh depositions from the urine, a calculus is con- 
structed which may either be discharged with the urine, causing more 
or less renal colic in its transit along the ureter, or may remain l)chind 
in one of the calyces, or in the i)elvis of the kidney, there to grow by 
fresh accretions, until it attains a size altogether in excess of anything 
which can pass along the ureter. Calculi mrjy originate in the urini- 
ferous tubes, or in one of ‘Ihe calyces of the kidney. 

The formation of a stone in the kidney is the result of some defect 
in general metabolism, and is occasionally preceded by a deposit of 
crystals, granules, or gravelly deposit which escapes with the urine. 

The tendency (hereditary in many cases) shows itself about equally 
in the two sexes, in childhood and after middle life. It is aggravated 
by a sedentary life, by insuflicient fluid, and by an excess of nitrogenous 
or saccharine food, and ])ossibly of the salts of lime. Renal calculus 
occurs with peculiar frequency in certain localities, such .as in Scotland, 
Norfolk, Moscow, and the Delta of the Nile. 

The deposition of solid matter depends, in the first instance, either 
upon the presence of an abnormal and insoluble product of tissue change; 
or of a normal product present in such excess .as to bo inSolul)lc in tfce 
urine, or precipitated on account of alteration in the reaction of thei 
fluid, which may be alkaline or excessively acid. In a great many 
instances the deposit is found to accrete around .a foreign body or* a 
^mall nucleus of organic matter ; such as a mass of epithelial cells, a 
blood-clot, or a parasite. 

The most common form of renal calculus in the adult is the uric acid, 
the next most common the oxalate of lime; but carbon.atc of lime, phosphate 
of lime, a mixture of phosphate .and the ammonio-magnesian phosphate 
(the fusible calculus), cystine, xanthine, urate of .ammonium, or the mixed 
urates, arc occasionally, though I'.arcly, found as the Tiuclei or chief c^)n- 
stituents of renal stones. Alternating calculi of uric acid, oxalate of 
lime, and phosphates in distinct layers, are not uncommon. Renal 
c.ilculi are formed ^t all periods of life. 

The nucleus in the case of .an inf.ant is usually formed of ammonium 
mate ; that in a person of about fifteen or sixteen yeai’S of age corisistj^ of 
uric acid, ^vhilst after the fortieth year ox.alate of lime constitutes the 
nucleus. One or many calculi may be formed in the same kidney ; when 
composed of lime oxalate the calculus is usually but >)y no means invari- 
ably jingle. 

A renal calculus may be a small, round, smooth body, or a large 
rough branched mass filling all the pelvis and calyces. A stone as large 
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as a lAarble, sharply mammillated on its surface, may remain confined 
to one of the calyces for years without giving rise to more change than ‘ 
induration of the wdiole organ, due to slight or chronic interstitial in- 
flammation. On the other hand, quite a minute stone in the tuhnhu 
structure of the kidney, not much or any larger than a musUtfrd seed oi 
grape seed, will excite congestion, and even acute inflammation and 
abscess. 

Renal calculi do not attain to such large dimensions, as a rule, than 
those which occur in the bladder. They diflcr much in size as well as in 
shape and colour, varying from that of a hemp seed to that of a small 
walnut ; but in exceptional cases they may be very much larger. The 
large branched phosphatic calculi have been known to weigh as much as 
1500 grains ; and in one instance (Pohl, lecordcd by Le Dentu, p. 106) a 
calculus weighed even 5 lbs. They are usuafly rounded or oval, unless 
moulded to the pelvis or calyces, when they may l)e irregular or 
branched and coral-like. 

The surface is usually rough or mammillated. The coloin* differs 
with the constitution of the calculus, and may vary in different layers. 
It is mostly purplish brown in oxalate of lime, reddish yellow in uric 
acid, and grayish white in phosphatic calculi, exceptional specimens being 
yellow, pink, green, or blue. 

The liability of the kidney to calculus is e(][ual on the two sides, and 
hi ‘about 15 per cent of the cases both organs are affected at once. 

Pathology . — The presence of a calculus in the kidney does not 
fiboessarily provoke immediate and extensive changes in th^ organ. It 
mJty exist flir some time at least without e^’en exciting recognisable 
symptoms, especially when it is fixed in such a position as not to interfere 
with the function of the gland. 

* Atrophy of the kidney is found in some cases, chiefly post-mortem, 
in association with calculus ; the kidney being reduced to a mere*’ 
fibrous capsule around the stone. It would appear that in these cases 
the calculus has been loose, or so situated as to obstruct the ureter or 
pelvis ; whence followed more or less distension of the kidney, absorption 
of the secreting substance, and subsequent contraction of the sac. 

In other cases, where the calculus has caused olistruction of the 
pelvis and ureter, there ensues great distension of the kidney, beginning 
in the pelvis and extending to the calyces and parenchyma. Dilatation 
of the renal pelvis is frequently associated with interstitial oedema, and 
dilatation and contortion of the tubules. €. 

The glomeruli atrophy, the cells of the connective tissue proliferate, 
an^ the vessels become thickened by the development of new muscular 
fibres. At the same time both the fibrous and mucous layers of the 
pelvis are much thickened ; and it depends on the ratio between secretion 
with obstruction, and sclerosis, whether the kidney becomes distended 
into hydronephrosis or ends in contraction and atrophy. The bi- 
troduction of septic organisms determines the developiKent of suppura- 
tive nephritis, pyonephrosis, or even perinephritis ; and, by inducing 
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alkaline decomposition of the urine and secondary deposit of phftsphatie 
■ salts, may lead to a very rapid increase in the size of the calculus. 

Destruction of one kidney is usually associated with hyi)ei trophy of 
the opposite one. 

Sjjmptmm. — A small stone nia}^ form, travel dow’ii the iireti‘i-, and 
escape Avithout giving rise to any symptom ; and a stone of nmdeiato or 
even large size may exist for years Avithout guing lise to any recognis- 
able symptom. , As a rule, hoAvever, there is at some time blood or 
albumin mixed Avith the urine, and some lumbar pain or aching , this 
may be Av^orse at night, but is especially excited by jolting or shaking of 
the body, and Avhen long continued may lead to lateral fiexiou of the 
thorax fipm muscular spasm. 

The importance of pain about the kidne^i invohed, as a symptom 
of renal calculus, depends on its position, ])eisistcnce, and direction ot 
radiation, together Avith the accompanying phenomena. In addition theri' 
may be pain (so it is said, but I am sure Avith insutiicient jiroof) referred 
to the opposite kidney or ureter, or to the bladder, Avith jiainful and 
frequent micturition, and at times AA'ith some pain in the testicle. If 
the stone have existed some time, pus, mucus, or albumin Avill be found 
daily in the urine in a minute, moderate, or considerabh*, (juantity. 

As soon as a stone enters the ureter, or is being propelled along it, 
renal colic sets in, the attack coming on suddenly, lasting a foAv hours, 01 
tAvo or three days, and suddenly subsiding to recur at some future 
period if the stone, instead of escaping at the low er end of the urpj^er, is 
simply disjjlaced from the upper orifice into soniC less important ppinl^iii. 
the renal pelvis. Recurring attacks of colic arise also from fresh t, 

tion of renal calculus. The paroxysmal pain shoots doAvn the course o£^ 
the branches of the lumbar plexus, and is felt in the liladdcr, groin, qr 
thigh, if not in all these parts ; and is intensified by the spiismodfe coii- 
• tractions of the ureter. Colhqisc and faintness are not uncommon ; 
the bladder is irritable, and the urine blood-stained and loaded Avith 
urates. The attack is often ushcre<l in Avith a rigor, and generally 
accompanied by vomiting and profuse perspiration. 

When the patient is very thin, and the stone large, it may sometimes 
be detected on palpation of the loin. Ihe htematuria is not often 
profuse or constant, and usucally subsides Avith complete rest in bed ; it 
is not proportionate to the size, number, or chemical nature of the 
stones, though it may be remembered that oxalic calculi haA c the rough- 
est and therefore jnost irritating surface. * 

When several stones are present at one time, crepitus may be 
obtained. Microscopic examination of the urinary deposit may discjose^ 
casts of the urinary tubules composed of blood corpuscles, or ciystalline ^ 
masses wfiich have become detached from the surface of the calculus. 

Movements such as those caused by carriage exercise, running, or 
walkjng, are not in all cases needed to cause exacerbation of the lumbar 
pain ; on merelf^ turning in bed, or e\'en Avhen lying asleep, the patient 
may be aroused by a sudden agonising seizure. 
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ApArt from the attacks of renal colic, lumbar and renal pain is a very 
common symptom of stone in the kidney. Owing to the wide nerve- 
connections of the kidney, the pain of renal calculus is often transferred 
to a distance, for instance, to the testicles along the spermatic plexus 
and the genito-crural nerve ; to the upper part of the thi^n by the 
same nerve, to the leg and inside of the foot by the anterior crural 
nerve. Paroxysmal, lumbar, and sciatic pains, accompanied or not by 
retching, are by no means rare. Sometimes the s(Hatica is severe 
enough to keep the sufferer within doors for weeks or months ; and 
though the pain will be on the side of the calculous kidney, there may be 
nothing to indicate the cause of it. In all such cases it is prudent to 
institute a careful examination of the urine for blood, allvamin, or 
crystals, and carefully to veview the clinical history, especially as to^any 
past attacks of haematuria. ** 

At the same time it must be remembered that uric acid in excess and 
oxalic acid in the urine are often attended by haematuria, crystals in the 
urine, and wandering, transferred, and paroxysmal pains in the back, 
thigh, calf of leg, and sole of foot. 

Pro lit states, and Dickinson agrees with him, that uric acid calculus 
produces the least pain, and that of a dull oppressive character, with a 
sense of weight; oxalate of lime produces an acute pain referred to a 
particular spot, as well as shooting to the ureter, shoulder, and epigas- 
trium ; and phosphates give rise to great and unremitting pain, attended, 
howeyer, with exacerbations. 

n Another symptom which results from transference of nerye influence 
Inference to the stomach ; nausea, vomiting, and dyspepsia are very 
^omftton, not only at the times of actual colic, but also during the periods 
^ less acute suffering. These symptoms are explained through the con- 
nection of the pneumogastric with the renal plexus. The retraction of 
the testicle, the irritability of the bladder, and the pain referred to the * 
thorax, sometimes thought to be due to pleurisy, are all explained in the 
same manner as the gastric disturbance and the pains in the lower limb ; 
namely, by transference of nerve influence. 

As is the pain, so the other common symptoms of renal calculus are 
largely due to the actual contact of the stone with the mucous membrane 
of the kidney or ureter. These other symptoms arc haematuria, pus in 
the urine from inflammation of the pelvis of the kidney, and the occa- 
sional sense of fulness or puffiness caused by the mechanical obstruction 
• to the outflow of urine. c 

Pus is a consequence of inflammation of the mucous membrane of the 
4 pel^s and calyces of the kidney. Sometimes, as the first sign of pyelitis, 
before pus corpuscles are seen, the microscope reveals grapular cor- 
puscles and epithelial cells or scales mixed in fibrous threads of mucus, 
as well as a few blood corpuscles. Mucus occurs more frequently when 
4 the calculus is of oxalate of lime. The pus of pyelitis occurs in acid urine, 

^ is not stringy, and separates readily from the urine on standing. The urine 
is not offensive, except in those rare cases in which decomposition has 
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.occurred in the pelvis of the kidney, associated with considerable (!estruc- 
tion of the parenchyma, and material affection of the patient’s health. 

Tenderness over the affected kidney will often be complained of by 
pressing on the loin or over the front surface of the organ. The peculiar 
attitude and gait of a patient with a renal calculus are due to an effort 
to relax all pressure on the kidney as much as possible. Thus, as in 
perinephric abscess, hydronephrosis, and other renal affections, lateral 
inclination of the trunk and flexion of the thigh are usual. 

Among the serious complications of renal calculus may be mentioned 
renal colic, suppression of urine from* obstruction of the ureter, hydro- 
and pyo-nophrosis and pyeloncphiitis. 

Diagnosis , — Probably the greatest difficulty \n diagnosis is between 
early strumous kidney and renal calculus. When frequency of micturi- 
tion and slightly purulent urine are met with in a person of strumous 
habit, and are unaccompanied by a history of hamiaturia, the strumous 
nature of the disease is indicated; but when they arc associated with a 
history of hsematuria and sharp lumbar or testicular pain in an otherwise 
healthy-looking person, calculus is much more probable. 

Lumbar pain may be due to neuralgia of the pai ietes or of the kidney 
itself ; but there is not the local tenderness on examination which is met 
with in renal calculus. 

Biliary colic is accompanied by jaundice or distension of the gall- 
bladder. Affections of the urinary bladder, which might be confused 
^vith renal calculus, may be cleared up with the sound or the cystoscopc, 
or by digital examination. General diseases like locomotor ataxy, 
malaria, and hysteria, arc sometimes accompanied by pain whicl|| might 
be confounded with that of renal calculus ; but the oth(ir features of 
these diseases arc charfictcristic of their origin. 

The hiematuria of renal calculus holds an intermediate position as 
regards quantity between that of malignant disease of the kidney and that 
due to tubercle : in the former it is extremely free, while in the latter it is 
little more than streaks incorporated in the mucus or pus present in 
the urine. Moreover, in these cases the hjemorrhage is spontfinoous, and 
not usually associated with any increase in pain ; whereas in calculus the 
attacks of haemorrhage are provoked by movement or jolting, and are 
immediately relieved by rest, which is not observed in the other cases. 
Paroxysms or exacerbations of pain also are a usual accompaniment. 
Tumour in the lumbar region, due to distension of the kidney by ^ 
obstruction, may be more rapid in formation and rate of increase, and is 
accompanied by more pain than the tumour due to tuberculous or malig- 
nant disease; and there may be antecedent symptoms pointing to tthe • 
existence of calculus, or to calculous diathesis, before swelling begins. ^ 

When anuria occurs, the probability of its being due to calculus is 
great if the onset be sudden, and if pain or swelling be limited to one 
loin, nnd tenderness be discovered along the course of the corresponding 
ureter. This iifdication is strengthened by a previous history of calculus 
on the other side. 
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Treatment . — This may be prophylactic, palliative, and surgical. 

(i.) Prophylaxis. — The food must be moderate in amount, and care- 
fully selected ; animal diet is to be used in moderation ; an excess of nitro- 
genous food avoided, and diluents taken liberally. 

(ii.) Palliative treatment. — Alkaline drinks or distilled M^ter arc to 
be used freely ; and saline aperients as required. During an attack ot 
renal colic, the hot bath, opium or belladonna fomentations, subcutaneous 
injections of morphia, or suppositories of belladonna and^morphia are the 
means of relief. In very severe cases the inhalation of cliloioform hav, 
been of use. AVarm diluent drinks may be given, and the patient 
should lie with the shoulders and thighs raised. 

(iii.) Surgical treatment. — AVhen the symptoms of stone atre severe, 
and are not removed or rendered bearable by several months of medicinal 
treatment and rest ; when, in order to diminish pain or htematuria, the 
patient is compelled to confine himself to the recumlient posture \ or 
when anuria supervenes upon the symptoms of calculus in one or both 
kidneys, nephrolithotmny is indicated. The object of this operation is to 
save the kidney. If, however, the organ is in great part destroyed, it 
there is calculous pyelitis, or calculous hydronephrosis or pyonephrosis, 
nephrotomy and extraction of the stone are the necessary measures. 

If, after the kidney and ureter have been thoroughly explored — not 
only over the outer surface, but by digital examination of the interior 
of the renal cavity — a stone cannot be detected, and yet the symptoms 
point definitely to the presence of stone, and the patient's life is insuffer- 
able from pain or haimorrhage, nephrertomy is the last resource. 

In^fants Dr. K. A. Gibbons has described the effects of uric acid 
concretions in their passage down the ureter. The testicle is drawn up , 
there is evidence of great pain and tenderness on the corresponding side 
of the abdomen ; the urine is clear, scanty, and passed frequently in 
small quantities with considerable pain, accompanied by minute cayenne- 
pepper-like grains of uric acid, and sometimes a little blood. This con- 
dition is the cause of more or less incontinence of urine, the child fre- 
quently wetting itself, both by night and day. 

True calculi, according to Henoch, are as common in children as in 
adults ; but in their passage down the ureter the child suffers much less 
pain than the adult. The stone is composed of uric acid, and the sub- 
jects of stone arc always the offspring of gouty parents, and for the most 
part are males. The attacks of renal colic occur with remarkable sudden- 
ness, and without any premonitory signs of illness. ‘ 

In treating these cases hot baths are to be employed, followed by 
poultices or fomentations to the loin on the affected side, and the ad- 
ministration of a mixture containing bromide of ammonium, sal volatile, 
and compound tincture of camphor. In older children it has been found 
that a mixed ordinary diet combined with tonics and an abundance of 
fresh air afford the most effective means of combating the defective 
metabolism which results in the excessive formation, artd separation, of 
uric acids and urates. 
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]\loRBiD Growths 

The kfQney is licable to morbid groAvths of a cystic iiiul solid 

character, both benign and malignant. Several of these do not attain to 
any great size, or cause the kidney to become appreciably if at all en- 
larged. Thus ivdenoma^ which occurs in two forms in the kidney (the 
papillary and the alveolar), is usually the size of a hazel-nut or walnut, and 
seldom, if ever, so large as an egg or small orange ; atujewiiuita rarernasn^ 
though distinct formations, or new growths of reticulatccl cavernous tissue, 
are of quke small size, not exceeding that of a marble, and, though called 
tumours, the parts which they affect are ofti?n shrunken, rather than 
pyojecting or enlarged ; feukcemic tumours are small, scattered, roundish 
patches of lymph-cells following the course of the capillary vessels, ami 
looking not unlike extra vasa ted white blood-cells, though they are some- 
times actively growing tumours of a truly malignant character ; hfmph- 
(ulenoma is found in the kidney, associated with similar disease of the 
glands, liver, and intestine; fibroma occurs “in the form of small white 
knots of fibrous tissue near the bases of the pyramids (Moxon), but 
occasionally a very large simple fibrous tumour has been found in the 
kidney ; syphilitic (jumuuita occur occasionally, but <lo not atbiin such a 
bulk as greatly to increase the dimensions of the kidney ; various-sized 
and numerous cysts, as in granular kidney, may be present without add- 
ing to the size of the organ. 

Though pathologically of the nature of “tumours,'' yet, clinically 
speaking, some of the above-mentioned formations never give rise to 
actual tumours ; others do so but rarely. 

Clinically, any enlargement of the kidney, which can be detected by 
^physical examination at the bedside, is spoken of as a tumour of the 
kidney. Some of these enliirgements ha>'e been eon.udcred already, 
namely, hydronephrosis, pyoneplirosis, renal a))sccss, and the enlargement 
of the kidney caused by scrofulous disease. 

I may here mention, incidentally, that the comparatively rare condi- 
tion brought about by ha;morrhage within the capsule of the kidney is 
liable to be mistaken for tumour or other renal enlargement, or for 
calculous disease of the kidney. Subcapsular hamiorrhagc may result 
either from direct trfiumatism or indirect strain ; the rpiantity of blood ^ 
effused varies from a few drachms to a pint or more. T-he symptoms 
produced are local pain, tenderness or discomfort, and undue frequency 
of micturition. They are in fact very similar to those resulting f*om i 
the presence of a renal calculus, with or without the ha3maturia ; and , 
in those cases where the blood effusion is large it is not at all jinlikely, 
by its bulk and renal contour together with the hardness and nodu- 
lation* which result from coagulation, to simulate a renal tumour >ery 

closely. • • r u 1 • 

The subsequent effect of organisation and contraction of the clot is 
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to compress the organ and seripusly to impair its function, so that early 
relief by operation is of importance; and the difficulty of distinguishing* 
between it and calculous pyonephrosis or other form of tumour, except 
by exploration^ becomes of less moment. The history of the affection 
may be a guide in some instances, the symptoms occurring^ suddenly, 
and dating from a blow or wrench. Such an accident, however, so 
readily calls attention in the first instance to a tumour, or causes 
sudden pain and enlargement by haemorrhage from a pueviously existing 
new growth, that too much reliance must not be placed upon it. 

Malignant disease of the kidney. — Pathology . — Malignant tumours 
of the kidney include several different forms of new growth. The larger 
number are sarcomata, which appear at the extremes of life. Of 67 cases 
of malignant disease collected by Sir William Roberts, 25 occurre^d in 
children under ten years, 3 only of these afocr five. These infantile 
tumours are almost invariably sarcomatous, and are remarkable for the 
rapidity of their growth and the enormous size to which they attain : 
Sir Spencer Wells recorded that a tumour removed from a child of 
four weighed nearly 17 lbs., and others have been found exceeding 30 lbs. 
in weight. Sometimes both organs are invaded at the same time. Of 67 
instances quoted above, 60 were unilateral, and in 3 only was it clear that 
the disease was primary on both sides. According to Guillct, from ob- 
servations chiefly made after death, only 7 out of 7 2 cases were bilateral. 
In 1880 Dr. Abercrombie exhibited three cases at the Pathological Society 
in which both kidneys in children were invaded from the hilum by 
sarcoma. The incidence of malignant disease appears to,, be pretty 
equally distributed on the two sides ; but as regards the influence of sex 
there is a remarkable preponderance in favour of males ; the proportion 
being as 47 to 19(64 to 35, according to Guillet). This disproportion in 
distribution is not so well marked in the case of children ; the pro- 
portion of males to females being as 15 to 9 in those affected up to ten "’ 
years of age. 

In children, growth is extremely rapid, metastasis occurs early, and 
death usually results within a year. The distribution of the secondary 
growths takes place ^vith nearly equal frequency in the lymphatic glands, 
the lungs, and liver. 

Sarcoma supplies by far the greatest number of malignant tumours , 
it occurs either before the age of five, in which case the disease may be 
bilateral, or at any subsequent ago when they are unilateral and of 
somewhat slower growth. , 

In infancy, sarcomata are usually encapsuled, and for the most part, in 
causing enlargement, do not alter the shape of the gland. Their growth 
is very rapid and the size attained enormous. The glandular suj)stancc of 
the kidney is almost completely destroyed. These tumours are composed 
either of round or spindle cells with groups of tubules between ; and in 
most cases there are present also large fusiform cells with cross stri^tion, 
having under the microscope the appearance of muscle fibre. The enlarge- 
ment is painless, hsematuria is rare, and secondary nodules form early in 
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other organs. Removal of the tumour is not to be recommended, a4 young 
children do not bear interference with the viscera well, and those who 
have survived the operation have died from recurrence or other mishap 
within a year. 

Sarcoftia in adults is for the most part composed of fusiform cells, and 
from the admixture of large striated fibres in bundles is in some instances 
called myosarcoma. One side only is attacked ; hiematuria occurs fre- 
quently, and large quantities of blood are lost at a time. The tumour 
rapidly attains a large size and is accompanied by considerable pain, 
while secondary deposits occur in other organs. The results of operation 
have until recently not been very much better than in children, death 
commonly occurring within a year of nephrectomy. This has nevertheless 
beei^ performed in many instances on accourA; of the pain and incon- 
venience of the swelling. * 

In a recent series of five cases, reported by Dr. James Israel of Berlin, 
there were three complete recoveries in female patients aged respccti\'ely 
fourteen, forty-three, and six years ; the tumours being alv^eolar sarcoma, 
myxosarcoma, and spindle-celled sarcoma respectively : while two males, 
aged five and fifty-one, from whom round-celled and cysto-sarcomata wore 
removed, died of recurrence and metastasis within a few months. 

Other allied forms — such as mdaiiotir sarconuty in which melanuria 
occurs ; myxosarcoma, in which the tumour is soft and jelly-like and of 
very rapid growth ; and J ywjihosai count , which is scarcely ever limited to 
the kidney — are all extremely rare. 

Carcinoma for the most part affects the kidney in the encophaloid form. 
It arises in the cortex and invades the rest of the organ, usually 
beginning at one pole; the growth is of the consistence of normal brain 
substance, pale, not very vascular, and generally encapsuled. The mass is 
seldom quite uniform, being occuiiied by areas of liciuefaction, of colloid 
•degeneration, or extensive hsemorrhages ; and in rare instances liy indura- 
tion of the nature of scirrhus. 

Carcinoma attacks the kidney twice as often in men as in women, and 
usually in the latter half of life, nearly all the cases occurring after forty- 
five. Cancer has a more protracted course in the kidney than it 
generally runs in other abdominal organs, lasting in some cases four or fiv(3 
years or even longer, and re.sulting in a tumour of enormous size, weighing 
15 to 20 or more lbs. In the Middlesex Hospital Museum there is a 
cancerous tumour weighing 31 lbs. from the left kidney of a boy aged 

eight years. • . , , . 

The symptoms are haematuria, often copious and most marked in the 
early stage ; the appearance of a tumour in the lumbar region, which i 
grows steadily ; and the occurrence of aching and neuralgic pains or of a 
sense of weight in the side. Varicocele is present sometimes on the left 
side as a remote sign due to obstruction of the spermatic vein ; and the 
wasting, ansemia, and loss of strength common to cancer m other parts 
are present hew, nor is evidence of secondary deposits wanting, at all 
events in the later stages. 
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As*^regards treatment, most of the cases offer no hope of cure, the 
disease not being discovered till too far advanced for eradication. In 
cases which are diagnosed early, before secondary infection has occurred, 
nephrectomy may be performed with some hope of cure. Dr. James Israel, 
in 1894, reported six cases so treated, of which three ended i if recovery. 

Epithelioma is met with in rare instances. The cells of which the growth 
is composed are more often cylindrically arranged, and are columnar in 
shape, with rounded free extremities and a clear protoplasm. Both the 
cells and their arrangement resemble very closely what obtains in the 
convoluted tubes, even to the maintenance of a central lumen ; and this is 
accurately repeated in the secondary deposits. 

Instances are upon record of squamous epithelioma attacking the 
kidney primarily. In a c%<se published by liobin, and quoted by Roberts, 
the cells resembled the pavement variety, and Were remarkable for their 
size, measuring ^ millimetre in length. No nests were found 

as in an ordinary cutaneous epithelioma. 

In another case, recorded in the Middlesex Hospital Report for 1892, 
the tumour of the left kidne}^ weighed 28 lbs., the bulk being due largely 
to calculous pyonephrosis ; there was in addition soft new growth arising 
in the pelvis of the kidney, and secondary deposits in the lungs, liver, and 
retroperitoneal glands, all of which possessed the microscopical features 
of squamous epithelioma. The patient was an old woman of eighty-two. 
In this case the origin of the new growth appears comparable to that 
arising in the gall-bladder in connection with gall-stones. 

Benign tumours. — Myxoma sometimes attacks the kidney ^and rapidly 
develops into a large soft tumour. A case of this sort, occurring in a 
man of thirty-nine, causing death Avithin a year from the first discovery 
of the tumour, without metastasis or hsematuria, and Avith symptoms 
only of pressure and Avasting with some abdominal pain, is recorded in 
the Middlesex Hospital Report for 1895. ’ 

Villous papilloma is found in the renal pelvis in rare instances. Like 
this disease in the bladder, it causes severe haematuria sometimes accom- 
panied by fragments of detached villi. Enlargement of the kidney is not 
marked, but, as in other cases of renal haemorrhage, there may be casts 
of the ureter to indicate its source. 

Adrenal tumours and Accessory adrenal tumours, Avhich have a 
superficial resemblance to sarcoma and are frequently mistaken for it, arise 
in the suprarenal body, or in disconnected portions lying either free in the 
immediate vicinity or embedded in the cortex of the iadney beneath its 
capsule. They contain fat, and have been described as renal lipoma ; but 
Avhirn the fat is removed by solution in ether, the identity of the structure 
with that of the fascicula reticulosa of the suprarenal is evident enough, 
and f ronv analogy with similar developments in connection with the thyroid 
gland. VirchoAv has proposed for these tumours the term “ struma supra- 
renalis,” and the accessory forms are referred to in modern German 
literature as malignant struma of the kidney. When dither the entire 
gland or one of these included portions takes on rapid growth, a tumour 
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is formed which, both on account of its size and tendency to nic^isUitic 
■ development, becomes dangerous to health and life. 

An excellent example of this uncommon form of tumour was removed 
by me from a man aged forty-three. Many unsuspected secondary nodules 
were obsei^'’ed in the liver during the operation, and there was also a liard 
nodule attached to the temporal region of the skull. The ciisc was 
published in the first volume of the Biitish Medual Juiinial for 180d ; and 
I there drew attiention to the analogy of this form of tumour to the rare 
variety of goitre, associated with secondary deposits structurally identical 
with the thyroid gland in the bones and viscera ; I published an instance 
of this kind in the Tnmsadions of the Piithologu a! Societf/, vol. xxxi. 

Diagnosis and Treatment of renal tumours. — The recognition of 
adrenal or accessory adrenal tumours as solid’* growths of the kidney is 
not, as a rule, a matter Af difficulty ; but to distinguish between them 
and other renal tumours without microscopic examination is at present 
impossible. Adrenal growths, however, do not run so rapidly fatal a 
course as sarcomata ; they are not Inlateral like some of the congenital or 
infantile forms of the latter disease, and when afiecting the suprarenal body 
itself do not cause hjcmaturia. These tumours may be removed with a fair 
prospect of cure, and a successful case is recorded by Dr. James Israel in 
a man of forty-two who was reported well a year after the operation. 

Malignant growths of the kidney are for the most part rounded, 
smooth, or lobulated, and without the sharj) edge jmsscssed by the spleen 
or liver ; in the infiltrating forms the tumour retains something of the 
original shfy 3 e of the kidney, though no trace (jf the glandular suhstance may 
remain. With the exception of the comimrativcly rare cases in which the 
kidney is invaded by sarcomatous growth from the hilum, the new 
development almost invariably begins in the cortex and s})rcads thence to 
the pyramids; sometimes it invades the j)elvis, ureter, or icnal vein, or 
•even the vena cava. In this way, or by pressure on or infiltration of the 
walls of the vena cava, or aorta, obstruction is caused which may lead to 
(edema or gangrene of the lower extremities, or to eflusion into the 
peritoneal cavity. 

As a general rule the tumour is contained within the pi’c^pcr capsule of 
the kidney, which may be thickened and c(jvered with dilated veins, or may 
be continued by fibrous tracts and dissepiments into the substance of the 
new growth, rendering attempts at intracapsular enucleation dangerous or 
impossible. In exceptional cases the capsule is perforated, and neigh- 
bouring organs, or*the parietes, are infected by continuity. The consistence 
of the mass is affected by caseous, fatty, or colloid degcnci’ation of its 
substance, or by extensive hiemorrhagic effusion. » 

Tumojirs of the kidney occupy a characteristic position deep in cither 
lumbar region, for the most part high up within the cavity of the abdomen; 
but when small and non-adherent, they descend with inspiration : when 
large^ they extend towards the pelvis and across the middle line of the 
abdomen. The^e is often some bulging in the loin, and in any case the 
mass should be more easily felt from behind, and should play freely 
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between the hands placed over the abdomen and the loin. The descent 
of a renal tumonr on inspiration, though distinct enough to distinguish 
it from a swelling of pelvic origin, is very much more limited than in the 
case of the liver, spleen, or stomach, or growths connected with them ; and 
lateral movement is practically not permitted at all. The intestines lie 
towards the centre of the abdomen, the tumour being close up to the flank, 
with the colon in front ; and, if the mass be not too large, there is an area 
of resonance above and below it, separating it from the,, liver above, and 
continuous with the resonance in the hypogastrium below. 

Very large tumours on the left side may displace the spleen and stomach 
towards or beyond the middle line ; and on the right side may reach the 
diaphragm, displacing and tilting the liver, so that its edge pccupies a 
vortical instead of a horizontal position near the middle line of the 
abdomen. c 

In the majority of cases the growth begins at one or other 
extremity of the kidney, more often at the upper. The mass formed 
is then definitely encapsuled ; and when small and situated deep 
under the margin of the thorax is very difficult to make out. But 
as these are the cases which are most favourable for operative treat- 
ment, the tumour and kidney being usually readily separated and un- 
attended, in the early stage at least, by secondary growths, it is of the 
utmost importance to diagnose them early. Their presence is indicated, 
before the recognition of a tumour, by ha3maturia, often very profuse and 
coming on independently of shock or exertion ; and by pain, tenderness, 
or discomfort in one or other loin. With the aid of a thorouj^h examina- 
tion, under an anaesthetic if necessary, even a small swelling can be made 
out through thin abdominal walls ; and this, together with the other 
sym23toms, is sufficient to warrant an exifloratory incision which may 
finally show the necessity for removal of the kidney. This opinion has 
been illustrated by two cases diagnosed and oj^erated uj^oii by Dr. .lamei^ 
Israel of Berlin (the growth being no larger than a cherry in one instance), 
both of which ended in comjjlete recovery : the ]Datients reported them- 
selves three years after oxieration. 


Cysts of the Kidney 

Simple or serous cysts, which are met with for the most part in the 
kidneys of elderly peoj>le, may attain considerable siz^^ and so constitute 
a troublesome disease. They cause no symptoms except those due to 
their size and to the pressure they exert on surrounding organs. 

These simple cysts arise in the cortex of the organ, and project in 
relief from its surface, the rest of the kidney being healthy and function- 
ally actiVe ; or it may bo granular, or more or less atroj>hied from the 
pressure of the cyst itself. Sometimes a communication is established 
between the cyst and one of the calyces of the kidney. 

The contents of the cyst are fluid, containing a small quantity of 
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albumin and a little saline matter ; but i-arely, if over, any Avinarv 
■ ingredients. Occasionally they contain blood from the rupture of blooil- 
vessels in their walls, and sometimes a jelly-like or colloid material. 

Their exact mode of origin is uncertain. 

Symptoms. Simple renal cysts begin insidiously, gro^^ slowlv 
present themselves first in the loin, or in the lumbar area of the front of 
the belly, and may be so bard at first as to be mistaken for solid <m)Avths. 
As they increase.^ they gradually encroach upon the greater part of the 
abdominal cavity ; their point of attiichment ceases to l)o even aiinroxi- 
mately ascertainable ; and in woman they may give rise to the 
suspicion of ovarian tumour. As they grow they tend to spread out the 
renal subs^tance, so that a good part of the kidney may bo stretched in a 
thin layer over the attached jiart of the cyst WfUl. 

Duignosis . — The difficrities which surround the diagnosis of these very 
rare cysts are extremely great ; for not only may they be misUken for 
hydatid of the kidney, hydronephrosis, and other renal tumours anti 
perinephric fluid collections, but it may also lie almost impossible to 
distinguish them from solid tumours in the parietes, from hepatic or 
splenic cysts, or cysts of the omentum, mesentery or pancreas, from 
malignant cystic tumours springing from the pelvis or elsewhere within 
the belly, and, sometimes in women, from ovarian cysts. 

Treatment . — When they become so large as to be inconvenient they 
should be topped ; if they refill, they should be laid open and the edges of 
the cyst stitched to those of the wound : the cyst will then collapse, and 
probably close. Smaller cysts should be excised from the kidney. 

General (jystkj nwiENKRATioN of tjie adltli’ kidnfv. This i.s 

the result of a degenerative process. The whole kidney is converted into 
a vast number of conglomerated cysts of varyiiig size, which leave scarcely 
any portion of tlie glandular structure unchanged, and givc^ a greatly 
increased bulk to tlie organ, which, while retaining the renal shape, may 
be ten times the bulk of the normal kidnev. 


The cortical and medullary portions arc alike replaced Ijy the cysts 
which bulge the capsule and j)rotrudc on the surface as translucent sacs. 
The cysts vary in size from microsco])ic dimensions to that of a grape or 
walnut ; the largest being often in the centre of the organ. 

The fluids contained are clear, ])ale straw-coloured, dai’k yellow, 
purplish, or deeply blood-stained. In consistence these contents arc lim- 
pid, serous, viscid, colloid ; or turbid, cascmis, and almost solid. Occa- 
sionally they are purulent; sometimes even solid, in which case they consist 
of molecules of fat, epithelium, and crystals of cholcstcrin, uric acid, oi- 
triple phosphates. The cysts do not communicate with the pel vis, or 
calyces, nor with each other. They are closed cavities, Avhose walls arc 
excessively thin, and lined by a delicate layer of epithelium. They 
probably owe their origin to expansion of parts of the uriniferous* tubules 
and atrophy of the interstitial tissue. The original renal substance is in 
some places who^y removed, in other places small portions between the 
cysts remain unchanged. 
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Sofhetimes the renal pelvis, but not the ureter, is much dilated. The 
dilatation is due, not to obstruction, but to drag^ng. In one of my" 
cases the pelvis was enormously dilated. Both kidneys are commonly 
affected. Dr. Dickinson found only one case out of twenty-six in which 
the disease was confined to one kidney. A patient from whonf I removed 
a kidney of this kind nearly four years ago is still alive and well. 

“ Congeries of Renal Cysts ” are sometimes congenital, and lead to 
enormous abdominal distension of the foetus in ut^ro, with serious 
difficulty in parturition. Cystic degeneration is a cause of death of the 
foetus in utero or during birth ; and it is sometimes found associated with 
various malformations, such as talipes, cleft palate, and imperforate anus 
The observations of Naunyn led him to regard the condition as one of 
adenoma. Courbis would prefer to call the condition epithelioma, but for 
the meaning usually associated with that word.* “ In the early stages the 
cyst walls have a membrana propria, and are lined with tesselated epi- 
thelium, which in advanced specimens is difficult of detection. When the 
disease is not far advanced, the renal pelvis is easily recognised ; but in the 
later stages it becomes filled with fatty tissue.” The ureter is narrow and 
the vessels are small. “Minor degrees of the affection are not incom- 
patible with life, and several instances are known in which such kidneys 
have been found in adult individuals.” Mr. Shattock has advanced the 
opinion that in these kidneys there is a combination of mesonephros 
(Wolffian body) with the metanephros (true kidney) ; and that the cysts 
may be regarded as arising in remnants of the mesonephros embedded 
in the true kidney. It cannot be said that there is nothing to support 
the view that the condition depends on obstruction of the urinary passages, 
though in the foetus as in adults obstruction in the ureter leads to dilata- 
tion of the kidney, but of the nature of hydronephrosis. 

Syinptains. — The clinical history of this disease, according to Wilks 
and Moxon, is much the same as that of Bright’s disease, “ of which; 
notwithstanding their vastly different appearance, these enormous-looking 
tumours form only a variety. The cysts are, in short, an excessive pro- 
duction of that minuter cystic condition of the kidney which wo have 
already described as occurring in granular kidneys.” As with granular 
kidneys, so with the large cystic kidney, hypertrophy of the heart is not 
infrequently associated. In one of my cases the left ventricle was 
much hypertrophied, the right kidney was converted into a congeries of 
cysts, the secreting structure almost gone, and the pelvis enormously 
dilated ; the left kidney was large and granular, had ^wasted cortex, and 
was puckered in places on the surface. 

^ The subjects of the large cystic kidney (not congenital) are more often 
men than women ; and are always adults, the majority being persons at or 
past middle age. In six cases the ages of the patients were thirty-nine, 
fifty, sixty-five, two between thirty and forty, and one twenty-one years 
respectively. Out of 21 cases mentioned by Dickinson, the ageq of 11 
were between forty and forty-nine. In this form of disease there is no 
tendency to dropsical effusions ; but pain in the loins and haematuria. 
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, especially the latter, are frequent and pronounced symptoms, and are 
useful in diagnosis. 

When oedema occurs in a case of cystic kidney, it is the mechanical 
effect of pressure of the tumour. The chanicters of the urine are like 
those of tlfe granuhy kidney. It is pale in colour, abundant in (juantitv, 
of low specific gravity, and albuminous even when not admixed with blood. 

Coagula and granular casts are occasionally found in the urine, and 
more rarely pus hi small amount. 

However, the symptoms arc not always very obvious. 

In one case, the specimen of Avhich is in the Hunterian Museum, the 
patient at sixty-seven died of apoplexy ; his vessels were atheromatous, 
and his heart weighed oidy 9^ ounces. Both kidneys were cnlai-ged ami 
cystic ; their state had not been recognised during life. 

In another case, the patient, a sailor aged fifty, presented symptoms 
of brain disease, became delirious, and died in a few days. Both kidneys 
were almost entirely converted into congeries of cysts. 

In a third case, a shoemaker had severe pain in the loins and along 
the course of the ureters for five years ; his urine was scanty, and 
always mixed with blood or pus. The other symptoms wcie numb- 
ness of the right leg, frecpient severe headache, and occasional u’dema ol 
the lower limbs. Both kidneys were large and cystic, and the ureters 
were dilated. 

Diagnosis, — When, with a sallow complexion, hyporti’ophy of the 
heart, and increased arterial pressure, are found the aliox e characters of 
the urine and a tumour in each of the renal l egions, or a tumour in one 
and an increased fulness in the other, the diagnosis of “ large cystic- 
kidney ” is pretty clearly indicated. 

The tumour will probably be yielding ; but it docs not fluctuate, and 
it presents the usual topograjdiical characters of renal tumours in general. 

In the late stciges of the disease, obstinate vomiting, con\’ulsions, 
suppression of urine and coma supervene, and then follows death. 

Death sometimes occurs from exhaustion brought on by hirmaturia ; 
sometimes from bronchitis or pneumonia ; sometimes from oedema of the 
lungs, and sometimes from some (juitc independent cause. Of the three 
fatal cases in my list, one died of bronchitis, congestion of the lungs, iind 
morbus cordis ; one of epithelioma of the tonsil and soft palate ; and 
the third of epithelioma of the penis. 

When death is caused immediately by the state of the kidneys, the 
manner of death fe most frequently by urajmia. The progress of the 
disease is not usually very raj)id, from two to five years beiiig a common 
period. * 

Treatment.— This should be based upon the same principles as that of 
interstitial nephritis. Moderate stimulation of the skin and bowisls, with 
the avoidanee of excess of nitrogenous food or exposure to unnecessary 
cold or exertion, so as to keep the production of nitrogenous waste down 
to the lowest ^int while promoting elimination vicariously, constitute 
the best general methods. As regards drugs, a laxative mixture containing 
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iron is the most efficacious ; and if the heart show signs of feebleness, . 
strychnine and digitalis may be added with advantage. 

The surgeon’s aid will not often avail, owing to the frequency of the 
bilateral incidence of the disease ; and when unilateral, unless Jbhe size be 
very inconvenient, no surgical treatment is called for. However, in two 
out of three cases in which I have removed such kidneys the patients 
have recovered. 

Paranephric cysts arc neither developed in the kidi^eys nor arc they 
due to a dilatation of the renal cavity or pelvis. They encroach upon 
the surface of the kidney from without, and if they have any com- 
munication Avith the interior of the organ, it is only secondary and due to 
a fistulous passage formed between the cyst and the kidney. ' 

Such cases must be treated like hydatid,^ simple cysts, and hydro- 
nephrosis ; namely, they should be opened and drained, the edges of the 
cyst being stitched to those of the wound in the abdominal parietes : or 
they should be entirely excised. 


Hydati])S of the Kidney 

Hydatid cysts form tumours in connection with the kidney. The 
kidney stands third in order amongst the viscera favoured by this parasite, 
being thus more frequently affected than any other organ or tissue of the 
body except the liver and lungs. 

The left kidney seems to be affected nearly twice as frequently as the 
right; owing perhaps to the shortness and directness of its arterial branch. 
The cyst may be immediately beneath the capsule, or lodged deeply in 
the substance of the kidney. In either case, as it grows it forms aii 
clastic, rounded, and sometimes fluctuating tumour projecting from thc^ 
surface of the organ. The whole kidney ma}'^ ultimately be destroyed 
by the cyst, which may come to fill a large part of the abdominal cavity , 
but in the majority of cases it remains quite small, and does not exceed 
the size of an egg or an orange, because the contents of the cysts find an 
escape by the ureter. 

A renal hydatid cyst may burst into the pelvis of the kidney oi* 
into the intestine or lung. Sir William Roberts tells us that it has a 
natural tendency to discharge its contents by the ureter ; and out of G3 
cases collected by him, hydatids were discharged by the ureter in 5*2 : 
in 47 the cysts opened into the pelvis of the kidney dnly ; in 1 into the 
pelvis of the kidney and the lung ; in 3 into the intestine ; and in 1 
info the stomach, as well as into the renal pelvis. In 1 case the 
opening was into the lung only ; in 2 the cyst Avas opened urtificially, 
and in S cases it did not open at all. Roberts states that there is no 
authenticated case of a hydatid cyst of the kidney opening in the loin, 
and that Rayer’s two cases which so opened were hydatids in the muscular 
tissue of the lumbar region. In a third case there was post-mortem 
proof that the cyst was unconnected Avith the kidney. 
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Symptoms . — In some instances there are no symptoms, and tlie Vyst is 
met with as a post-mortem surprise. In otlicrs there are no symptoms 
until the cyst bursts, after the common manner of the tlisease, into the 
renal pelvis, when attacks of renal colic begin and recur from the 
passage of^the daughter cysts and portions of the hydatid membrane 
along the ureter. In a third class of cases there is an abdominal tumoui*, 
with or without the symptoms excited by the escape of the contemts i»f 
the cyst along the urinary passages. 

In 18 out of 63 cases, according to Kol)crts, a tumour in the side 
was discernible during life, and A^aried in size from an orange to an adult 
liead. Fluctuation is not always to be detected, either because of the 
extreme tension of the cyst Avails, or because of the small ])roportioii of fluid 
to dajighter and grand-daughtci- cysts. The liydAtid thrill or fremitus has 
been seldom obserA'cd. Tfte hydatids discharged by the urethra are in 
various states; broken or entire, as fragments, or as vesicles simply col- 
lapsed. There may be one or two only, or scores of \esieles. Some con- 
tain only water, others have minute cysts Avithin. Crystals of uric acid 
have been found adhering to them ; crystals of trijdc ])hosphates, uric acid, 
iind oxalate of lime have been found Avithin. When the ])aront cyst has 
suppurated before bursting, pus is discharged as well as hydatids. Jllood 
is sometimes discharged in the urine. In a case of Avhich I have notes, 
the cysts Averc mixed Avith large (juantitics of pus in the m ine , but some 
of the smaller and unru])tured cysts contained the ordinaiy clear saline 
and non-albuminous fluid characteristic of hydatids. In some cases, 
booklets, shiicds of hydatid membrane, Jind oil jiarticlcs, but no vesicles, 
are found in the urine. 


In relation to the discharge of hydatids hy the urethra, it must not 
be forgotten that hydatid cysts of the li\er have sometimes dischaigcd 
into the renal pelvis; and hydatids in the cellular tissue t)f the. jielvis, 
T)r in the track of the ureter, have broken into the bladder or ureter, 
and thus escaped by the urethra. 

Such cases arc infinitely i.arc. Mr. Ih’rkett knew of one case in 
which hydatids Avere withdrawn by a catheter from the bladder-, the cysts 
having escaped into the bladder from a hydatid tumour between it and 
the rectum. Other similar cases of hydatid tumours in this situation 
opening into the bladder arc on record ; but they arc to be distinguished 
from hydatids in the kidney bv the formation of a pelvic tumour, and 
by the prolonged and increasing pressurc-cflects upon the bladder and 

rectum. • i ■ • r 

The escape of the vesicles inay or may not excite nephiitic colic. 
There may be one or several fliscli.irgcs at longer or shorter interval ot 
a few months or several years. Sometimes at the first escajic the cyst 
empties itself and dries up , m other cases there have been 
periods of escape over many years, and at uncertain and \eiy vau.i i 

intervals. ^ 

Pain in the inmbar region and along the course of the urctei of the 
affected organ, with a sensation of something giving way, usually picccues 
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the distharge. Kigors, vomiting, spasmodic colicky pains, and sometimes 
suppression of urine and retraction of the testicle, accompany the passage’ 
of the vesicles along the ureter, which takes from a few hours to several 
days to be accomplished ; then comes a period of relief during their sUiy 
in the bladder, and this is followed by the distress, retention, and painful 
efforts to micturate which indicate their journey through the urethra. 
An accident, such as a Idow, kick, or fall, or the jolting of horseback oi 
carriage exercise, may lead to the rupture of the tumoun, and to the first 
or to any subsequent escape of the vesicles. 

When a tumour exists, and is very large, it may fill the loin, and to 
a greater or less degree the corresponding side of the abdomen. It may 
be quite round and regular in outline, or present a someAvhat .nodulated 
surface. Its relations to the bowel and to the ribs and surface are 
the same, and are subjected to the same exceptions as renal tumouis 
generally. 

In a case shown by Dr. Fotheringham to the Glasgow Pathological 
Society (11a) the patient had a nodulated tumour, which filled the right 
lumbar region, and caused j)ain and tenderness ; the ordinary symptoms 
of Bright’s disease were also present. Within a fortnight, after sup- 
purating and discharging pus and cysts by the urethra, the symptoms of 
Bright’s disease disappeared. 

Suppuration may occur as the result of violence or of puncture , 
whether for the purpose of diagnosis or treatment, or independently of 
either. If it occur, then rigors, fever, and increased pain and tension 
about the tumour set in. ^ 

Pro(jnods. — The j^rognosis of renal hydatids is not always unfavour- 
able. Sir W. Koberts’ list of 63 cases yields 20 in which recovery was 
believed to have been permanent, and 19 of which were fatal ; in the re- 
mainder (24) the results were not known. In 10 of the fatal cases the 
cause of death was directly due to the hydatids bursting into bronchi, to* 
pleurisy, to the effects of pressure of the tumour, or to suppuration of the 
cofitents. In one case a large renal calculus was found with the hydatids 
in a solitary kidney, and the hydatid tumour opened into the renal pelvis, 
and thus obstructed the outflow of urine. In 9 cases the causes of death 
were unconnected with the hydatids. 

The duration of the disease is uncertain, but often very much prolonged. 
Patients have gone on passing vesicles at intervals for twenty and even 
thirty years. There are no means, except by waiting, of telling whether 
more remain behind after some have escaped by the passages. If, when 
the cases are left untreated, the jirognosis of hydatid tumours of the 
kicfciey is more favourable than that of similar tumours of other internal 
organs, it is because of the tendency to rupture into the rejial pelvis. 
When the tumour is small, and situated in the central parts of the kidney, 
the evacuation is easy and safe. There is no fatal case on record when 
the vesicles have escaped by the urethra from a renal hydatid cyst.which 
had not given rise to an abdominal tumour. The discharge of pus with 
the vesicles is not necessarily unfavourable ; patients have recovered when 
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the quantities of pus discharged have been very great. When t*ho cyst 
breaks into the pleura or bronchi the probability of recovery is not good ; 
vhen into the bowel or stomach it is much more favourable. When the 
cyst grows continually, and docs not burst in any direction, the dangers 
of a large»tumour and of its prcssure-efiects have to be met. 

Diagmsis is made certain when, with a tumour in the renal region, 
there is a discharge by the urethra of hydatid vesicles or of the other 
products of hjidatid tumour. If the cyst do not rupture into the 
renal pelvis the urine MviW present no evidence of the nature of the 
disease ; and if a tumour exists without discharging its contents by the 
ureter there is nothing to i^oint out the precise nature of the enlargement 
except the use of the aspiratory trochar. The renal origin of the 
swelling must be diagnosed by the same mea'iis as other renal tumours. 
When vesicles are voided^ but no tumour exists, nephritic colic generally 
indicates the locality of the hydatids. 

I'reatment . — When a tumour increases without discharging by the 
urethra the only proper treatment is to cut down upon the tumour, and 
having tapped and emptied it of its fluid contents, to incise it and stitch 
the edges of the cyst to the margins of the parietal wound. The cyst 
should be opened from the loin if possible ; if not, then at its most 
prominent or projecting point. When the kidney is very extensively 
aflected, nephrectomy will be necessaiy. When there is no tumour, and 
hydatids are discharged by the urethra, no surgical treatment is absolutely 
needed unless renal colic is frequent and severe ; but in my opinion it is 
distinctly Ijjctter to explore the kidney and excise the cyst. [Cf. vol. ii. 
p. 1140.] 


Diagnosis of Kenal from other Tumours 

Renal tumours are among the most difficult of abdominal enlargements 
to diagnose correctly. The chief distinctive j^oints about them are the 
following : — 

1. The large intestine is in front of the tumour. Normally the right 
k\d\\ey, vmVftSiS u. \itt\c way from tho of thn 

abdomen, behind and to the inner side of tho ascending colon ; not in 
close contact with the abdominal wall, and outside the ascending colon, 
as the liver does. When enlarged, the ascending colon is usually placed 
in front of tho .tumour and towards the inner side of it. On the • 
left side the descending colon is in front of the kidney, and inclines 
towards its outer side below; in some cases coils of small inte.^tnie, 
may overlie either right or left tumour, if the enlaigemcn ic no ^ 
sufficient to bring the kidney into direct conUct with t he front 
abdominal wall. When the colon is empty or non-rcsonant It can he 
felt fits a roll on the front surface of the tumour, and the ‘^^^teiioi . 
walls can be fek to travel over the posterior as oblique pressure is made 

upon the gut. 










I’ -Tm « t i < ' ‘ 4i.< jj. t 




ita^. ''.A iiiBiK^. 

. 9'totw#!^ op^yea 

"«(5^••t^^■i^^1^^1^«•o^^ in fr<5^ 0* 


M5 ' I'Mii' ii ' vILj 




_^«i..*«i)Banlte hetPDm^ 1% Wfe^^diib^ ua^ th* 
i^iii»'iMpu»1>etyr«i«^ t3i6'ldd||(^ «ad i^iBal groove 
-dai be dtjp^ vriih b<tt' ttttle leeiBjbbiioeyM ih«re 

widtlwi . , ,^ v_ j ^ * 

jsJ^ tilliloCMM do ptof6Ct 6r profrndd taiokwjMW to any 
fiii W boBow of the loin, and may even cause 
jan^^ talMm i Iwit (rftea there ia nothing more than the 
e^of BKtand ho&oir of the loin. When the tmuonr attains 
, afse the T^r****"* may br projected laterally to a (kgree sufficient 
by * wtpCrfieMJ gfamce. Sir William Jenner says ; “Ifenal 
AuAl^'j.Mp,r ^an Milargement bdiind. A renal tumour is not vkiUe 
ii ezpanda in frtmt, A little nmter fnlneu of the loin 
iMit nothing like tumour. . . . Tumours due to disease of 
'^iT^^my'eidacge in firont; v^t abacesBea and- other tesicma ^»^h 
tumoWB often cause crauideiEable posterior projection.” 
iiA> renal 'tumour B»y, however, ais quite an exceptaonal things cause 
wefUtibiig.ea til» poatorjor aspect of the body. Mr. Holmes report* a 
ql Tfflliie^g osueee of *be loft kidney pre^tii^ a swelling over the 
' ‘ ^ji. ^ wfirirtg iqadetua of ^ bat^ as high as the neck. 

:'; A ; t?be JdjiibMy has no sharp edges. It is rounded on evory side, 
in loses ^is peculisrity” (Jennei). Whether soM or 

Whstaw a -kidney tumour is prone to retain some, 

, -of Its nstnwd TOnUina . ■ , \ *v 

Hie .j^nnottr in^ves oifly a part of the cogan, and not the 

dots not espHUd the entire ci^MuIe as it jpKdcs, it is 

- - ■ d-ifeiatofait^oiv:' -HspiwiPsndb’W^ 




sisssisa 


W!fW5- 

fe; :■ 

m.’: 

Nr," '■ 











460 


SYSTEM OF MEDICINE 


or diseased. Sir William Jeiincr^J^lilDts out that, when the lower dorsal . 
and lumbar parts of the spine aregfurved well forwards, the kidney, even 
though only of natural size, may sufficiently prominent to be seen 
through the abdominal parictes. 

Diagnosis . — From enlargements of the liver. — Renal tumours often 
dip down or fade off so as to allow the fingers to be depressed between 
the edge of the costal cartilages and the upper border of the tumour. 
Hepatic tumours pass downwards from beneath the ribs, and so rarely 
do they have any intestine in front of them, the presence of bowel 
in front of a tumour may be regarded as a strong indication that it has 
not its origin in the liver. The presence of jaundice is an important 
indication. ' 

A tumour developed ih the concave part of the liver is very likely to 
cause error in diagnosis ; especially hydatids in\he left lobe of the organ, 
unless accompanied by jaundice. 

On the clinical confusion between movable kidney, enlarged kidne}% 
and tumours of the gall-bladder the reader is referred to a paper by the 
author in the British Medical Journal for 1895 (vol. i.) 

From enlargements of the spleen. — The enlarged spleen has not bowel 
in front of it ; it generally presents a sharp or well-defined edge, beneath 
which the fingers can bo depressed ; this edge is in some cases notched. 
There is resonance between the posterior edge of an enlarged spleen and 
the spinal column, and the tumour is traceable upwards beneath the ribs. 
A splenic tumour is movable ; a renal tumour may be so, bTit often it is 
fixed in the loin. Splenic tumour will not cause varicocele, a rwial tumour 
may do so. 

Tumours of the suprarenal capsule cannot be distinguished clinically 
from those of the kidney ; the absence of hsematuria is an insufficient 
guide. The distinction, however, is not clinically of importance, since 
new growths of the suprarenal capsule, when of any consequence from 
their dimensions, involve the kidney, and sometimes completely efface it. 

From ovarian tumours. — With an ovarian tumour the intestines lie 
behind ; both loins are resonant ; the tumour grows from below upwards, 
is generally more central, and either drags up the uterus, or can be felt 
as a swelling in the pelvis by vaginal or rectal examination. An ovarian 
tumour exceptionally has intestine in front of it : (i.) if of small size, the 
bowel may not be displaced backwards by it ; (ii.) adhesions may be 
formed between a coil of intestine and the front surface of the tumour, 
so that the bowel retains an anterior position, as in 'a case of ovarian 
dermoid with twisted pedicle which I removed. 

illnlargemcnt of the lymphatic glands, in the near neighbourhood of 
the kidney, gives rise to a swelling very similar to a renal tumeur. The 
diagnosis, may be made sometimes by the independent enlargement of one 
or more lumbar glands not forming part of the tumour ; by the abrupt- 
ness of the outline of the swelling, and possibly even by a protrusion 
from the growth along the spermatic cord into the scrotufn. 

From carcinoma of the large boAvel, from flatulent or faecal acCumula- 
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tions in the ciecum, sigmoid flexiin^^^r colon, renal tumours hiay be 
• ■ diagnosed by the absence of intest®! -disturbance, of general abdominal 
pain and colic, of flatulent distension^ara’ intestinal obstruction. 

The proximity of the colon 16 the kidney renders the diagnosis 
between nephritic colic and intestinal colic sometimes difficult. Sir 
William Jenner wrote: “Nephritic colic will cause loss of power in the 
colon, and so induce constipation, thus favouring the idea that the patient 
has intestinal cplic. Again, collections of stools in the colon may l)c 
mistaken for an enlarged kidney ; a large enema will solve all doubt on 
this point.” 

F»cal abscess or perityphlitis will be distinguished by the marked 
febrile disturbance, the associated intestinal symptoms, the tenderness 
over the front surface of the part affected, and» the lower position of the 
swelling, which will be iuthe iliac rather than in the renal region of the 
belly. 

Henry Morris. 
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DISEASES OF LYMPHATIC AND 
DUCTLESS GLANDS 




DISEASES OF THE THYEOID GLAND 


Introductory Remarks 

PhyjSiology. — The structure of the thyroid giaiid is well known from 
the descriptions given in the ordinary text-books. It consists of closed 
vesicles held together in groups or imperfect lobules by areolar tissue. 
The vesicles vary in size frotn about 0*03 mm. to 2 mm. ; their walls 
consist of simple layers of cubical or columnar epithelium cells without 
any basement membrane ; their interior is filled with a yellow glairy fluid, 
the so-called colloid material, and detached epithelium cells. In the 
periphery of the colloid, vacuoles are to be seen in the vicinity of the more 
active cells. In the interstitial connective tissue there are plasma cells, 
and its spaces may be filled, like the vesicles, with colloid material. The 
blood-vessels and lymphatics reach the vesicles by means of the interstitial 
tissue. The capillaries are in close contact with the epithelium, and may 
even project between the cells. 

Occasionally incompletely developed portions may here and there be 
found in which anastomosing cylinders of columnar cells occur. 

Special attention has been drawn of recent years to certain bodies, 
either embedded in the thyroids or external to them, which, while 
•resembling thyroid tissue to the naked eye, are found to present important 
structural differences from it. These bodies have been called parathyroids, 
and were originally described by Sandstrom in 1880. They arc found in 
the lower animals as well as in man. In the dog, cat, and rabbit there 
are usually four of these bodies — two internal lying close to the thyroid, 
and two external. In man there are usually four external parathyroids, 
but the number may be larger or smaller. These bodies were originally 
supposed to consist of embryonic thyroid tissue, which in structure they 
resemble. They consist mainly of secreting cells arranged more or less in 
columns separated-by capillaries. They, however, contain neither vesicles 
nor colloid. Here and there may be seen drops of secretion which do not 
stain darkly as does the colloid in thyroid vesicles. The parathyroids 
develop ii\ advance of the thyroid itself. This fact, in connection with 
their resemblance to adult structures, such as the suprarenals and the 
carotid gland, points to their being adult and not embryonic tissues. 

The knowledge we possess of the function of the thyroid gland is of 
comparatively recent date. That the gland had any important function 
to perform was not considered likely. Some supposed it was simply a 
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pad ffe protect the trachea and fill up the contour4>f the neck. Others 
imagined that it acted as a kind of safety-valve to the vessels feeding the ‘ 
brain. Sir John Simon suggested that each lobe had a special nutritive 
relation to the corresponding cerebral hemisphere. The importance of 
the organ to life and health was first clearly demonstrated by Schiff, in 
1884 , who found that the removal of the thyroid gland in dogs is almost 
invariably followed by profound illness and death. 

It was next observed that some animals, such as rabbits, bore the 
removal of the thyroid well ; and that sheep and monkeys, although 
profoundly affected at first, might survive the operation for a considerable 
time. In some of the animals which survived the operation of removal of 
the thyroid it was found that accessory thyroids or parathyroids had been 
left. In the rabbit the external parathyroids are situated on each side of 
the trachea below and quite apart from the th^froid proper. Hence when 
the thyroids are removed in these animals, these parathyroids are almost 
invariably left behind. In the dog, on the other hand, the parathyroids 
are closely connected with the thyroid, and, as a rule, are removed along 
with it. These observations suggest that the parathyroids are of great 
importance, and that their removal is probably the cause of the rapidly 
fatal result observed constantly in dogs, and sometimes in other animals. 

It was therefore important to observe separately the effects of removing 
first the thyroid, and secondly the parathyroids. 

The first experiments on the parathyroids were fallacious, because it 
was not then recognised that there are internal as well as external para- 
thyroids. Vassale and Generali have recently extirpated th/3 four para- 
thyroid glands in ten cats and nine dogs. Nine of the cats and all the 
dogs succumbed within ten days, the dogs dying more quickly than the 
cats. One cat survived six weeks, but was then in a state of cachexia. 
The removal of two parathyroids, or even of three, appeared to produce 
only transitory symptoms ; but the subsequent removal of the remaining* 
one or two resulted in acute symptoms and death. Apparently the 
internal and external parathyroids are of equal imjportance, for it made 
no difference which were removed first. The experiments of these 
observers are both numerous and conclusive ; but like all investigations 
of this kind they require confirmation. 

The experiments carried out by Edmunds, previous to Vassale and 
Generali’s work, are thoroughly in accordance with their results. He 
found that if the whole of one lobe of the thyroid of the dog, including 
the parathyroids, and also the greater part (two-thirds or more) of the 
other lobe be removed, the animal will live or die according as the para- 
thyroid is or is not left. In the animals which survived, the removal of 
the remaining parathyroid at a later period, in some cases at §ri interval 
of six qionths after the first operation, was quickly followed by acute 
illness and death. 

The acute symptoms supervening on removal of all the parathyroids 
in cats and dogs are as follows : — The animal becomes dflill and apathetic. 
It suffers from general muscular weakness. Its gait becomes unsteady. 
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Tremors and fibrillar ‘twitchings come on. Trismus and rigidity of the 
posterior limbs show themselves. Attacks of dyspncea a^jpear. The 
appetite may be increased at first, but is soon lost. Vomiting, palpitation, 
scantiness of urine, and sometimes albuminuria are also observed. Slight 
convulsioits appear just before death. 

The symptoms observed in the dog on complete removal of the thyroid 
gland agree with these in every respect ; except that convulsions come on 
earlier and are nfore severe than when the parathyroids alone are removed. 

In many instances conjunctivitis and keratitis have been observed to 
follow the total extirpation of the thyroid gland. 

Two other important symptoms observed after the latter operation 
remain to be mentioned ; namely, a fall of the body temperature and 
anse/nia. After a preliminary rise, the temperature gradually falls and 
becomes subnormal before death. Leucocytosis and diminution in the 
number of corpuscles arc ala^p observed. 

When the thyroid gland is totally excised, and the animal survives 
the operation, it is extremely probable that one or more parathyroids 
have been left behind ; but this cannot yet be asserted dogmatically. The 
effects of removal of the thyroid gland, leaving behind the parathyroids, 
have been studied in dogs. When the animal has recovered from the 
immediate effects of the operation it exhibits no signs of illness. In 
these cases a -small portion of the thyroid has generally been left in 
addition to one or more parathyroids. Similar experiments have not yet 
been carried out in monkeys ; but the effects of total extirpation of the 
thyroid gland in these animals have been carefully studied by Horsley, 
Munk, Edmunds, and others. Two classes of symptoms have been 
observed in them, the acute and the chronic. The acute symptoms 
closely resemble those observed in the dog. They appear within a few 
days after the operation. These symptoms have been summarised by 
^Ir. Horsley as follows : “ Motion, tremor, clonic spasm (paroxysmal), con- 
tracture, paresis, paralysis. Sensation, partesthesia, then amesthesia. 
Reflexes gradually diminished. Mental operations normal at first, arc soon 
diminished in activity, and then follow apathy, lethargy, coma.” 

With these symptoms are associated subnormal temperature after an 
initial elevation, gradual anorexia after voracity, anaemia, leucocytosis, fall 
of blood-pressure, failure of nutrition with mucinous degeneration of the 
connective tissues, and usually atrophy and falling out of the hair. It is par- 
ticularly interesting that “ the eyelids become puffy with elastic oedema, 
the features grow heavy and coarse, the skin being rough in some cases, 
and the hair falling out.” The duration of life averaged about twenty-four 
days. The chronic symptoms closely resembled those of myxoedeAa. 
They were observed in monkeys kept in a comparatively warm temperature. 

The first few weeks after the operation wore characterised slight 
attacks of tremor and malaise. Then followed dulness of intellect, 
diminution of energy, and apathy alternating with idiotic activity. 
Persistent pares® and an attitude exactly resembling that of a human 
idiot or cretin were very interesting features. Although the animal fed 
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voraciously it steadily emaciated. The hair fell out in quantity. The 
voice gradually altered until it became a hoarse croak. The scene was 
finally closed by coma. 

In man the functions of the thyroid can be studied in the condition 
known as cachexia strumipriva, following on extirpation of the thyroid 
gland, and in myxoedema. The symptoms of cachexia strumipriva and 
those of myxoedema are identical and have elsewhere been fully described. 
It is not necessary to repeat what has been there said aa to the removal 
of these symptoms by the internal administration of the thyroid gland, or 
of some preparation made from it. The logical conclusion is that the 
thyroid gland secretes some substance which is of great importance in the 
economy. The arrest of this internal secretion is followed by iba changes 
in mind and body characteristic of myxoedema. 

The statement has been made that in the' foetus, and during early 
infancy, the thyroid gland is relatively larger than in after-life ; that its 
proportion to the weight of the body in the new-born infant is 1 to 240 
or 400, at the end of three weeks it has become only 1 to 1160, and in 
the adult 1 to 1800. This statement was originally made by Huschke in 
1844, but by a printer’s error has been attributed to Krause in the 
various editions of Quain’s Anatomy y including the last published in 1896. 
It is on the face of it extremely improbable that within three weeks of birth- 
the thyroid should shrink to a third or even a fifth of its original weight. 
We have found the thyroid gland of infants a few days old to vary be- 
tween fifteen and thirty grains, giving a proportion to body weight of 1 
to 3000 or 1500. Dr. Stephen Mackenzie has published a series of 
observations on the weight of the thyroid body in persons dying from 
various causes. From these it would appear that there is no definite 
variation in the proportion between the weight of the thyroid gland and 
the body-weight in regard to age. Our own observations are perfectly in 
accordance with those of Mackenzie. * 

Attempts have been made to find the active principle of the thyroid 
gland. The substance which removes the symptoms of myxoedema is 
not destroyed by boiling nor by desiccation. Gland desiccated appa- 
rently preserves its properties unaltered for a long time if kept dry and 
not exposed to the air. 

Mr. E. White has prepared a powder in the manner usually employed 
for the separation of ferments, and this has been found very efficacious 
in treatment. In the method employed the colloid substance is precipi- 
tated with calcium phosphate, and it is probably to the presence of this 
colloid that the properties of the powder are due. 

f Roos has shown that the active principle is not destroyed by boiling 
the gland in a 10 per cent solution of sulphuric acid. Baumann has 
endeavoured to obtain the principle from the precipitate which falls in this 
fluid on cooling. This precipitate is removed by filtration and treated with 
alcohol and petroleum- ether, to remove fat and fatty acids ; it is then 
dissolved in a 1 per cent solution of caustic soda. 'This solution is 
filtered. The precipitate formed on adding dilute sulphuric acid is 
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carefully washed and dried. A brown amorphous substance is obtained 
in this way which has been named thyro-iodine,” as it contains iodine 
in intimate chemical combination. It is almost insoluble in water, and 
is only slightly soluble in alcohol, although easily so in dilute alkalies. 

The qfiantity of thyro-iodine present in the thyroid has been found 
to vary considerably. Only a slight trace of iodine has been found in 
abnormally large thyroids. There is less iodine in the glands of children 
than in those of«adults. 

The sheep's thyroid is relatively rich in thyro-iodine. 

Thyro-iodine has been found experimentally to bo as efficient as the 
thyroid gland itself in the treatment of myxoedema. This shows that it is 
a substance actually manufactured in the thyroid. In animals it is found 
that the amount of iodine present in the thyroid increases on administra- 
tion of potassium iodide* and other iodide-containing compounds ; but 
the increase is most marked after the use of thyroid gland or thyro-iodine. 

R. Hutchison has obtained the colloid matter of the thyroid sepa- 
rately, and has shown that it is therapeutically effective. He has found 
that the proteids of the gland are two in number. There is a nucleo- 
albumin present in small amount which is probably derived from the 
cells lining the vesicles. The other proteid is the colloid matter. 
This in addition to phosphorus contains a considerable amount of iodine. 
By gastric digestion the colloid can be split into two parts — a proteid 
part yielding albumoses and peptones, and an insoluble nori-proteid resi- 
due which contains most of the iodine and all the phosphorus of the 
original col\pid. 

Besides the proteids there are also extractives, creatin, xanthin, as in 
other organs. 

Neither the extractives nor nucleo-albumin have been found to pro- 
duce any of the effects of thyroid substance when administereci internally. 

* The colloid substance, as has been said, is therapeutically active. 
It is precipitated by adding acetic acid to a dilute alkaline extract of 
the fresh glands. It is purified by reprecipitation and by washing with 
alcohol and ether. 

The proteid part of the colloid is much less active therapeutically 
than the non-pro teid. This bears out Baumann’s observation as to the im- 
portance of the iodine-containing compound, the so-called thyro-iodine. 

\V. M. Ord. 

Hector Mackenzie. 


Myxcedema 

Definition. — A disease, closely related to cretinism, endemic and 
sporadic, if not identical with it ; determined by the loss of function of the 
thyroid gland. • The symptoms of myxoedema are also produced by 
complete operative removal of the thyroid gland. 
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The* picture of the disease. — Thirty years ago the writer of this 
article had occasion to investigate the case of a lady suffering from ' 
myxcedema in a most definite form, and therefore offering complete 
opportunity of studying the symptoms and the relations of the disease. 
The patient, a lady of thirty-five, who had had several children, - presented 
an appearance suggestive of Bright’s disease ; yet, although she was 
greatly swollen on the whole of her body, on careful examination the 
swelling did not appeal* to be due to an ordinary dropsy. There was 
nowhere any pitting on pressure, and there was no albuminuria in the 
slightest amount. The diagnosis of chronic Bright’s disease without 
albuminuria at first suggested itself, but on further examination many 
symptoms not known to be related with Blight’s disease came under the 
eye. The face, very much swollen in all parts, was particularly swollen 
in the eyelids, upper and lower, in the lips, and in the also nasi. There 
was a flush, very limited, over the malar bones, contrasting with a com- 
plete pallor over the orbital regions. The eyebrows were greatly raised 
by the effort to keep the lids apart. The skin of the face, and indeed of 
the whole body, was completely dry, rough and harsh to the touch ; not 
exactly doughy, but giving a sensation of the loss of all elasticity or 
resilience. The hair was scanty, had no proper gloss, and was much 
broken. In the absence of all signs of visceral disease the condition of 
the nervous system was such as to attract much attention. The 
physiognomy was singularly placid at most times, less frequently heavy, 
with signs of somnolence ; very rarely alert. In interviews the patient 
was imperturbably garnilous to a degree that could not fail, to attract 
attention. For many minutes she would talk without cessation until 
obliged to stop and take a good breath. What she said was not altogether 
relevant, but it had to be said. All interrupting questions were dis- 
regarded. If, at the end of a small pause, she was asked to put out her 
tongue, she ignored the request, but at the end of a varying time, when * 
her breath became short, she would put out her tongue for a long time. 
She dealt in the same way with questions put to her in respect of the 
points raised by her statements. Her letters were frequent, voluminous, 
and, as regarded handwriting, very good. Her speech was slow and 
laboured. There was some difficulty in it, evidently due to the swelling 
of the lips, but there was more than this : the words hung in a way that 
indicated nervous as well as physical difficulty, and inflexions of the voice 
were wanting. The tones of the voice were leathery, and suggested 
• rather those of an automaton. The proper timbre was quite lost. 

Doubtless this was in part, again, due to obvious thickenings in the fauces 
t andc the larynx ; but it did not in any way resemble the character of , voice 
observed in ordinary swellings of those parts. Her temper was singularly 
equable, she was the most tender and solicitous of mothers, and in a long 
course o/ years during which she was under the writer’s observation no 
word of imkindness or suspicion fell from her lips. Lethargy w^s an 
impressive part of her mental condition. Memory was slow, but correct. 
She thought slowly, performed all movements slowly, and was slow in 
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receiving impressions. Her toilet, and she was no fashionable ‘person, 

■ occupied hours. Her household duties could never be overtaken, and 
she had to seek assistance. Her gait presented a distinct ataxic quality. 
As her bulky body moved across a room there occurred at each step 
forward a«quiver running from the legs upwards, such as may be seen in 
people under the influence of great emotion, as in a Lady Macbeth. 
This appeared to be due to a want of complete concert in the action of the 
flexors and extensors of the body, the flexors acting for the most part in 
advance. The interval between the action of the two sets of muscles was 
at some times extreme enough to determine falls, not in any way 
produced by obstacles. She fell forwards on her knees, and, as a result, 
she sustained fracture of the patella on one side, and of the patellar 
tendon on the other. Similar conditions existing in the head and neck 
produced excessive distress. From time to time the head would fall 
forward in spite of all voluntary effort to prevent it. The chin would 
then rest on the upper part of the sternum, as is seen in cretins. Some- 
times by prolonged exertion of the will, sometimes with the assistance of 
the hands, the head would be raised, not always to good effect ; for unless 
great care were exercised the head would fall backwards with a sudden- 
ness that was alarming. There was no obvious defect of the sense of 
touch, but it must be admitted that the speed of the reception of tactile 
sensations was not noted. After the establishment of the disease she 
l)ore two children ; on both occasions severe post-partum haemorrhage 
occurred. She had no other haemorrhages. The first impression was, as 
I said above, that the case was one of Bright^s disease without albumin- 
uria. The urine was examined regularly for years without detection of 
albumin, and there were no such changes in the heart and arteries as 
belong to Bright^s disease. After ten years, however, albumin appeared 
in the urine, and the patient died ultimately with symptoms of contracting 
•granular kidney. A post-mortem examination could not be obtained, and 
therefore the condition of the thyroid gland and of the kidneys cannot be 
recorded. 

Symptoms. — I will now proceed to state in detail the development 
of our knowledge of this disease. In 1875 Sir William Gull contributed 
to the Clinical Society a paper on “ A Cretinoid State supervening in 
Adult Life in Women,” in which he graphically described the symptoms, 
but did not discuss the pathology. In 1878 the writer read before the 
same Society a paper in which he ventured to give the name myxoedema 
to the disease, afte^ describing the symptoms and discussing the pathology ' 
so far as it could be determined by autopsies of patients for some years 
under his care, and by examination, chemical *and microscopical, of^he 
various tissues. To these early observations many have been subsequently 
added. 'Jhe general results of the whole series of observations may now * 
be stated. In the first place, it appears that myxoedema affects men also, 
though in a much smaller proportion than women ; men apparently 
contribute abou| 10 per cent of all the cases. Both in women and in men 
there is a remarkable agreement in the main symptoms, when the disease 
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is complete. The whole body is swollen and unwieldy, the swelling being 
partly produced by an enormous thickening of the skin, partly by the ‘ 
presence of a soft fat. The skin, besides being swollen, is excessively dry, 
perspiration being very rarely observed. On the trunk and limbs in 
particular the skin becomes rough and scaly, almost as if it we?e sanded. 
The swelling is not quite equally distributed, but is modified by the 
relations of the skin in the various parts of the body. Thus, large soft 
swellings are observed in the supraclavicular region, and the hands and 
feet become greatly enlarged and flattened ; the condition of the hands 
has been aptly described as spade-like by Sir Wm. Gull. They are usually 
very broad, the fingers are much flattened, and the hand loses most of 
the expression related with the aetions of life. The most noteworthy 
external changes are those which are seen in the face. With a great 
general swelling it is to be noted that certain of the features are par- 
ticularly altered. The eyelids, upper and lower, are excessively thickened 
and hang in translucent folds. So also both lips are usually greatly 
swollen, and the alae nasi are greatly broadened. The skin of the face is 
pallid, excepting over the malar bones, where a pink flush, abruptly 
limited by the lower margin of the orbit, is usually present. There is no 
pitting of the skin on the face or elsewhere ; it presents everywhere the 
same sort of doughy consistence described on a previous page. As in 
cases of ordinary dropsy, involving the face, the victims come to resemble 
one another very much, so it is in myxoedema ; but not quite in the same 
way, for the lines of expression, while altered, are not obliterated as in 
simple oedema. The general expression is one of heaviness g^nd dulncss. 
The eyebrows are generally very much raised and arched by the effort 
necessary to keep the lids apart. There is great diminution in the 
mobility of the features, particularly of the mouth \ the eyelids often take 
an oblique direction, such as is seen in Mongolian tribes. The general 
alteration of physiognomy is intensified by the state of the hair, which* 
first loses its natural gloss, becomes fragile, rough, and scanty, often 
almost to baldness. The swollen ears then stand out with marked 
prominence. Moles are often developed, especially on the trunk. 

The same swelling which is seen in the skin affects the mucous mem- 
branes. The inside of the lips and cheeks is tumid, and is very apt to be 
bitten during mastication. The soft palate is generally found swollen to 
translucency and with great decrease of mobility. The teeth, like the 
hair, undergo degeneration, become loose in their sockets, or fall out. The 
® speech is altered in so uniform a way that a diagnosis may almost be 
made when a patient, unseen, is heard talking. The words come very 
slowly and deliberately, the voice is monotonous and of a leathery timbre, 

^ no doubt much determined by the swelling of the throat, and is. evidently 
producecj with considerable effort owing to the swelling of the lips. This 
can be well recognised if the patient be watched as he speaks, the words 
seeming to be squeezed out of the lips with much difficulty. As ajready 
mentioned, there is probably a nervous as well as a meclianical cause for 
this change in speech. The gait already described is typical of myx- 
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cedema, and the tendency to fall, as mentioned in the first case, •usually 
exists, to the production of many accidents. The movements of the hands 
are also limited and awkward, partly by reason of the swelling, partly by 
the slow sensation. “ All the fingers are thumbs,'* as a patient once 
remarked.-* Thought and movement are slow, and there is a slowness in 
the reception of tactile sensations, constituting a marked bradaesthesia. 
There is considerable variation in the mental condition; most of the 
patients are persistently and obstinately garrulous, but all have not the 
placid temper noted in the first case. 



Fic». 7. — Before iiiyxcedeuia 


There is generally a tendency to a mixture of irritability with the 
torpor, and a proneness to unfounded suspicions of many kinds. If not 
suspicious of others, patients will come to be suspicious of themselves. 
This condition may be developed to the point of insanity, and will often 
survive other symptoms of the disease when the general illness appears to 
have yielded to treatment. Such patients have to bo watched very emre- 
fully, as ^t times they are tempted to suicide ; many of them arc to be 
found in the wards of asylums. The temperature of the bodyys gener- 
ally below the normal, 97*^ or 96° Fahrenheit being a common record; 
and the patients are extremely sensitive to cold. Where the temperature 
ranges at all abifve the normal it must be recognised at once as pyrexial. 
The urine is generally reduced in quantity without much change in its 
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specific • gravity. As a rule it contains no albumin or sugar, but the 
daily excretion of urea is diminished, even under ordinary diet. The 
catamenia are usually regular, but apt to be excessive. Pregnancy may 
occur after the full establishment of the disease, and, as already noted, 
haemorrhage is to be dreaded. In connection with pregnancy fluctuations 
in the swelling of the body often occur. There is sometimes an increase, 
more commonly a decrease, so that in early stages the patient may 
resume almost a natural appearance during pregnancy, a Independent of 
pregnancy, moreover, the amount of swelling is apt to vary. There is 
usually a first period in which the swelling affects some parts more than 
others, and disappears and recurs in one part or another somewhat 
rapidly. Then comes the establishment of the definite disease, r Finally, 
in later stages, particularly where some additional ailment is intruded, 
the skin becomes flaccid and dull, though without resumption of its 
natural function. In addition to the tendency to uterine haemorrhage 
bleeding is very common in myxcedema. It will often follow the extrac- 
tion of a tooth so loose as to seem ready to drop away from the gum, 
and may be very intractable for hours or days. Bleeding from the nose 
is also common, and small wounds give much trouble in this respect. 

Pathology. — There can be no doubt that Sir William Gull struck the 
key-note of the etiology of this disease when he used the word “ cretinoid.’* 
It is now generally recognised that absence of the function of the thyroid 
gland is the essential cause of myxcedema. In a great majority of cases 
the gland is atrophied and its proper structure lost. In such cases the 
wasting of the gland can mostly be recognised during life, vpry often it 
may not be felt at all. But in certain cases the gland may be actually 
enlarged, either by destructive infiltration, by new growth, or by the 
presence of excess of fibrous tissue. The fact that myxcedema is chiefly 
a disease of women suggests a relation of the destruction of the thyroid 
with changes in the structure of the gland related with menstruation or* 
pregnancy. It is to be noted that the disease occurs more often in 
married than in single women ; and it must be remembered that it is 
chiefly in women an affection of adult and middle life, in marked contrast 
to the appearance in earlier life of exophthalmic goitre. There can be 
no doubt of the frequent existence of an active congestion, bordering on 
an inflammatory condition, occurring in the thyroid gland at the time of 
menstruation. Such changes are distinctly marked in exophthalmic 
goitre. It appears to me that probably the atrophy of the gland, pro- 

• ductive of myxcedema, is frequently due to inflammatory destruction of 
the gland tissue. Several cases have now been recorded in which the 

• synjptoms of exophthalmic goitre have been followed and replaced by 
those of myxcedema, the once greatly enlarged thyroid having become 

® much diminished, or been reduced to a very small size. Here the sequence 
of atrophy upon a destructive inflammatory enlargement is strongly 
indicated. It has occurred to me to watch several such cases undergoing 
this transition, and to note that myxeedematous swelling has appeared 
before the general symptoms of exophthalmic goitre have passed away. 
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Originally the idea that the thyroid played a part in myxoedefna was 
■partly based on the observations of Curling and others in regard to 
sporadic cretinism, in which the great diminution or absence of the 
thyroid had been well established. It is now well known, originally 
through the observations of Kocher and Reverdin, that complete removal 
of the thyroid body in cases of goitre is followed by symptoms indis- 
tinguishable from those of myxoedema. Operations consisting in the 
removal of the thyroid of animals, particularly of monkeys, and more 
especially the experiments of Horsley, have shown that symptoms r|^- 
sembling those of myxoedema can be so produced. 



Fio. 8.— Pi enounced niyxo'deiim. 


Morbid anatomy. — Apart from the change in the thyroid, the tissues 
in the body, when observed in cases of full development of the disease, 
present some remarkable appearances. Throughout the body the con- 
nective tissue is swollen in some such way as is suggested by«the state of 
the skin. When the skin is cut into, there is no escape of serous fluid f^m 
it, and it ?;pmains unshrunken as though soaked in jelly. In microscopic 
sections it can be recognised that the connective tissue is interpene- 
trated by an almost transparent or faintly granular material, separating 
the fibrils, increasing greatly the bulk of the connective tissue in all 
parts, and deteriiiining compression of glandular structures. In the skin, 
for example, the hair-bulbs and sweat-glands undergo great compression. 
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which Is no doubt the explanation of the impaired nutrition and falling 
out of the hairs. Similar changes can be observed in the viscera : in the 
liver, for instance, the cells can be seen separated from one another, and 
evidently compressed. In some cases the kidneys have been found much 
enlarged and much toughened, showing, microscopically, the Jjresence of 
large quantities of this intrusive substance strangling the secreting 
structures. In my first investigations it appeared to me that this 
substance was a mucin -yielding modification or infiltration of the 
connective tissue. This view has not altogether been accepted, although 
in Mr. Horsley's experiments mucin was found in the skin of monkeys 
previously operated upon. Seeing that a large number of the victims of 
myxoedema undergo great shrinking or emaciation before deaths it is very 
probable that the infiltrating material will, in such cases, have undergone 
considerable absorption ; and the fact that mifcin has not been found in 
such cases is hardly an argument against its presence during the full 
development of the disease. 

Prognosis. — Untreated myxoedema is usually progressive in its char- 
acter, though it may last for many years, the patients either becoming 
wasted, and dying of inanition, passing into coma, or dying with signs of 
bulbar affection. In a few cases death has been the result of cerebral 
hsemorrhage. In a certain proportion, intercurrent disease, either of an 
acute kind, or notably tubercular affections, may lead to death. It has 
been seen that symptoms like those of contracting granular kidney may 
be observed and may prove fatal. 

The prognosis in cases of untreated myxoedema, particularly in the 
poor and ill-clad, is most unfavourable. In cases of fairly early or fully- 
developed myxoedema the results of treatment by thyroid justify a strong 
expectation of cure ; but in cases of long duration, where the ago is for 
th6 most part advanced and shrinking has set in, less confidence can 
be entertained. In such cases, although the swelling may be further'* 
diminished, the patient will often sink into fatal weakness, in spite of the 
use of the thyroid backed up by tonics. More has yet to be learned of 
cases in which much mental disorder exists. It is to be feared that the 
prognosis here also is unfavourable. 

Treatment . — The early treatment of myxoedema consisted in giving 
tonics, such as iron, arsenic, and the hypophosphites ; in giving diapho- 
retic drugs, such as jaborandi ; and in applying baths. Great care was 
found to be necessary in the protection of patients from cold. Sufferers 
from myxoedema have all their symptoms aggravated and suffer from 
great weakness and depression when exposed to cold ; though it is a 
singular fact that they are often not conscious of any discomfort from 
impact of cold air, this being doubtless due to the thickened ^nd insen- 
sitive condition of the skin. Where patients were able to afford it they 
were sent away during the winter and spring to warmer climates? than 
our own. Of late years a most complete and successful revolution has 
occurred in the treatment of myxoedema. The evolution 4i)f this treatment 
has been gradual. At first an endeavour was made to replace the lost 
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thyroid by the introduction of the thyroid glands of animals, or jtertions 
of bronchoceles within the tissues or cavities cS the human body. It was 
found that while some temporary relief was afforded, these introduced 
substitutes in a short time underwent absorption, and ceased to be effec- 
tive. Lat^r it occurred to Dr. George Murray of Newcastle to practise 
regular hypodermic injections of a carefully-prepared glycerine extract 
of the thyroid gland of the sheep. The injections used represented 
individually only a fraction of a thyroid gland, but, being repeated at 
regular intervals, were found to bring about a rapid melting away of tb/s 



Kiu. 9.— The same patient aa in Firs. 7 and 8 after twu yeara of treatment by administration of 
Ijrepuration of thyroid gland 


swelling and removal of the attendant symptoms. Dr. Hector Mackenzie 
subsequently tried with great success the internal administration of the 
thyroid gland of tiie sheep. It appears that, taken internally, cither in ' 
a raw state or in the form of various extracts and dry preparations, the 
drug is one of great curative power. In fact it is quite possible to give 
too large^ doses of it with very unpleasant and injurious effects. The 
immediate effect of the administration of the extract of the thyroid gland 
to a^^patient suffering from the characteristic symptoms of myxcedema is to 
raise the temperature of the body rather quickly to the normal. In fact, 
too large and ^o frequent doses will produce violent pains and some 
pyrexia. Then follows a diminution, generally gradual, sometimes very 
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speedy* of the bulk of the body, with restoration of the functions of the 
skin, and, for the most part, a restoration also of the natural conditions 
of the nervous system. Sometimes, however, where marked symptoms of 
mental disorder have been present, they are abated only after long treat- 
ment ; and it must be admitted that in a few cases they seeth actually 
to be aggravated. In the earlier days of the administration of thyroid, 
the quantity of the urine, and the total excretion of nitrogen, particularly 
in the form of urea, are increased. As time goes on, 'the frequency of 
administration or the dose may be diminished, but discontinuance of 
administration for any long period is followed by return of symptoms. 
Apparently it is necessary to maintain the treatment throughout life or 
at least for many years. Experience shows that, even while reaping so 
great a benefit from the use of the thyroid, we are still bound to shield 
our patients as far as possible from exposure to^ cold. 

W. M. Ord. 
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Sporadic Cretinism 

(congenital myxcedema, or myxcedema of childhood) 

Definition. — A state allied to endemic cretinism and to myxcedema ; 
occurring in countries and districts where the malady is not endemic ; 
associated with imperfect development both of the intellect and of the 
body, and due to congenital absence of the thyroid gland, or to want of 
function in this organ. 

Causation. — The conditions of the origin of Sporadic cretinism 
are unknown. Some cases have been ascribed to consanguinity between 
th# parents ; others to a family history of alcoholism, or of tubercular or 
syphilitic disease. Others, again, have been attributed to mental shock 
or worry on the part of the mother during pregnancy. There is some- 
times a family history of ** deformities.” But in the large majority of 
the cases recorded the mode of causation is obscure, the subjects x>t this 
disease being members of large and otherwise healthy falbilies. 

Description.— The condition is rarely observed before the completion 
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of the second year, as no serious symptoms are noticeable before that 
'time; and^ if any difference from the normal be noted, it is usually 
regarded merely as ^‘backwardness.” The disease is, however, quite 
recognisable, at all events, as early as the tenth month, when the main 
features nl^y be as follows : — The child is stunted in growth, there is a 
great want of due proportion between the various parts of the body, the 
growth of the trunk and limbs not keeping pace with that of the head, 
hands, and^ feet. ^ The face is broad and expressionless ; the eyes dull, 
and situated far apart at the ends of a furrow running across the root of 
the nose. ^The nose is broad, with flattened extremity, like that of a 
negro ; the lips coarse, protruding, and gaping, give a glimpse of a swollen 
tongue appearing between two rows of carious teeth. There is usually 
well-mark^ salivation. The head hangs forward on the chest, the erector 
muscles being too weak to support its weight. In this way an antero- 
posterior curvature of the cervical and upper dorsal vertebrae is often 
established, the convexity being directed backwards so as to give rise in 
some cases to suspicion of spinal disease. In well-marked cases there is 
usually a complementary curvature of the lumbar spine, increasing the 
projection of the abdomen ; a characteristic feature which is one of the 
last to disappear under treatment. The limbs are short, the legs are 
often bowed in a manner suggestive of rickety deformity, and occasion- 
ally require operative treatment ; there may be some epiphyseal enlarge- 
ments also. The skin is yellow and leathery, and is rough to the 
touch ; it is loose, ,and often hangs in folds over the abdomen. In some 
cases there is a total absence of perspiration ; but this symptom is not 
constant, as in myxoedema. The hair is scanty and stunted, owing to its 
extreme brittleness : its appearance resembles a poor crop of wheat after 
a storm ; and to the touch it is harsh, with a dry quality of harshness 
which almost suggests heat. The scalp is dry and scurfy.^ Usually there 
*is nothing to be felt in the region of the thyroid gland, bufc^j the gland may 
be present, even indeed in an enlarged form. In many cases there are 
large lobulated fatty masses situated between the sterno-mastoids, above 
the clavicles, and in the armpits ; they are not, as a rule, symmetrical. 
The temperature is subnormal, and the patients are extremely sensitive 
to cold. The urine usually is passed in large quantity, contains no 
albumin, and presents a marked diminution of urea ; but in a certain 
number of cases the urea has been found decidedly increased. The blood 
exhibits little change in its corpuscular elements ; there is no leuco- 
cytosis, but there te a marked diminution in the quantity of heemoglobin, 
the defect amounting to 50 and even 60 per cent. 

There is a great variety in the mental condition of patients suflFeftng 
from this disease. In the most favourable cases, although the patient 
remains dwarfed as he grows up, he is capable of attending to hqnsework 
ftnd of -following some light employment. On the other hand, he may 
remain absolutely imbecile, a mere log. In the majority of cases a 
medium state e^ts. The patient is dull, and is roused with difficulty, but 
can be ijaade to recognise external objects to a certain extent ; he especi- 
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ally enjoys dainties ; sensation is retarded, and all movei^ents are begun , 
with difficulty, and are slow and deliberate — the gait especially so. The 
temper, as a rule, is placid ; but it may be varied 1t>y fits of passion and 
of despondency. A certain number of patients are spiteful and vicious. 
The habits are usually dirty, and even at the age of six or eighf years the 
patient is often unable to feed himself. The difference between the real 
and the apparent age becomes more noticeable as time goes on, patients 
of twenty years of age or over having the size and genei'al appearance of 
young children. 

Pathology and morbid anatomy. — ^The thyroid gland is absent in 
the majority of cases, being represented merely by a few fatty granules. 
In other cases it has undergone cystic or fibro-cystic degeneratibn. 

The cranial bones are thickened and the ^diploe diminished. Pre- 
mature synostosis of the spheno -basilic suture has been described by 
Virchow. The brain is small, and there is an increase of intraventricu- 
lar and subarachnoid fluid. The long bones, with the exception of the 
clavicle, are shortened, and often present a curious cupping at the 
extremities which, embracing the epiphyses, gives rise to an appearance 
of epiphyseal enlargement. There are no peculiar visceral lesions. 

Diagnosis . — The various forms of idiocy unassociated with thyroid 
affection, and rickets must be distinguished from this disease. The con- 
dition of the hair, skin, and teeth and the presence of the th3rroid will 
mark the former class, the absence of mental symptoms the latter. 

Prognosis . — Under the thyroid treatment this is eminently favourable. 
Suitably conducted, it will certainly ensure rapid and complete bodily 
improvement, and though, as we shall see presently, mental improvement is 
not invariable, it is even more remarkable when it occurs. The earlier 
in life the treatment is begun the more complete and lasting appear 
to be the residts. In all probability, however, the treatment in some^ 
form will have*^ be persist^ in throughout the life of the patient. 

Treatment. — l^revious to the experiments of Murray and Mackenzie 
little could be done to alleviate this disease. Several German surgeons, 
notably Boccher, and in this country Victor Horsley, Glutton, and others 
had tried the implantation, either in the abdominal cavity or beneath the 
skin, of portions of thyroid glands of sheep, or of parenchymatous 
bronchoceles from human subjects. The effect, though favoui’able, was 
transitory, and disappeared with the absorption of the implanted tissue. 
In 1892, Dr. Murray showed that subcutaneous injection of an extract of 
the thyroid gland caused alleviation of symptoms, aftd, later. Dr. Mac- 
kenzie showed that feeding by the mouth was equally efficacious. The 
glatid is best administered in the form of a dried extract, either as a 
powder, or in the form of a tablet. The dose should be small at first, 
begiiuiiilg with three grains a day, and should be carefully increased in 
amount until the full effect is obtained. Then large doses must be kept 
up until what may be called a cure is obtained. Then only a suffici^t 
dose^ which varies according to the individual, sho»uld lA given to main- 
tain the proper condition of health. The effect of the treatment in cases 
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of sporadic cretiniam resembles closely that which obtains in myxtedema ; 

' but there are some considerable differences. In the first place, there is as 
a rule a cwiplete absence of the symptoms of discomfort due to the treat- 
ment which are so often noted in the adult disease. On the other hand, 
symptoma of improvement do not occur so soon as in cases of myxoedema, 
no change of any importance being noted in the first week. . First, there 
appears a marked decrease in the body-weight, accompanied by a decided 
decrease in bulk^ This is accompanied by increased diaphoresis, an im- 
provement in the condition of the skin and hands, an increased activity 
of movement, and a brightening of expression. Where diminished before, 
the quantity of urea excreted approaches the normal. The quantity of 
haemoglobin rapidly increases, with a corresponding diminution of jmllor. 
After a period of loss the body-weight begins to ascend, and this is the 
most trustworthy sign oi the approach to a “cure.” When the body- 
weight corresponds fairly well to the height of the child, the quantity of 
thyroid extract given may be gradually diminished, until the smallest 
dose compatible with health is reached. This in each case must be a 
matter of experience. Overdose, or a prolonged course of large doses, 
may induce symptoms of irritability and other troubles suggesting Graves* 
disease. It is interesting to note that where treatment is begun before 
the period of second dentition, however badly decayed the first set may 
have been, the second set of teeth are large and strong. Bodily growth 
is in some cases remarkably rapid, as much as inches in one year 
having been recorded. Mental improvement varies considerably in 
degree. Ip some cases, even where there has been a marked degree of 
hebetude at first, the children after a time become equal in intelligence 
to their contemporaries, and are able to rival them at their studies. In 
other cases, although the bodily improvement is remarkable, the mental 
condition remains absolutely unimproved. There are various stages 
between these two extremes. 

W. M. Ord. 

W. Wallis Ord. 
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Graves’ Disease 

Definition.— r A disease characterised by enlargement of the thyroid 
gland, protrusion of the eyeballs, tachycardia and palpitation, and tremors 
of the extremities. With these may be associated a more or less profound 
disturbance of mental equilibrium, emaciation, sweating, antemia, loose- 
ness of th^ bowels, and derangement of the catamenial function. 

^Etiologry. — This disease mainly affects women between the ages of 
sixteen and forty years. •Its incidence according to age is shown by the 
figures compiled by Buschan. Of 495 patients, 15 were under ten years 
of age, 352 were between sixteen and forty, 163 occurring between 
twenty and thirty, 69 were between forty and fifty, and 31 were over 
fifty. The disease is thus rare at the two extremes of life. Only about 
30 cases altogether have been reported in children. The age of the 
youngest was two and a half years, a case which is recorded by Divel. 
Dr. Dreschfeld has observed a definite example in a child aged three. 

The disease, though rare in men, may occur in them in a well-marked 
form. Its relative frequency in men and women has been very variously 
estimated. Buschan, who has collected 980 cases from the records, found 
805 femalqp to 175 males, a proportion of about nine to two. It is 
probable that cases in men are recorded more frequently than those in 
women on account of their comparative rarity ; and thus the proportion 
of men to women, given by Buschan, may be too high. It is possil^le, 
too, that the proportion varies in different countries. Charcot speaks of 
•the disease as being only a little less frequent in men than in women, 
and Eulenburg gives the proportion as one male to two females. Out of 
nearly a hundred cases of the malady personally observed by us, there 
have been only five cases in males. As with adults, the children attacked 
have been usually females — a contrast to our experience in cretinism. 

The disease may occur in several members of the same family. It 
has been observed in three successive generations. Thus it has been 
recorded that two sisters, their father, and two of his sisters, and his 
mother were subjects of the malady. There is also Oesterreicher’s well- 
known case where* a hysterical woman had ten children, of whom eight 
suffered from exophthalmic goitre ; and one of the latter had three 
children thus affected. • 

The i^alady is often consequent upon acute disease, fright or other 
severe mental shock, worry, prolonged mental strain, and over^- fatigue. 
A good many cases appear to have dated from an attack of influenza. 

Quinsy, rheumatism, and a tendency to bleeding, especially in the 
form of epistasiis, have been observed as antecedents in a significant 
number of cases. 
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Fright, intense grief, and other profound emotional disturbances have 
long been recognised as immediate causes of the disease. It is interest- 
ing to note the close connection between the acute or chronic symptoms 
of exophthalmic goitre and the more immediate effects of terror. The 
descriptions given by Darwin and Sir Charles Bell of the condition pre- 
sented by persons under the influence of intense fear at once suggest the 
symptoms of exophthalmic goitre. The heart beats quickly and violently, 
so that it palpitates or knocks against the ribs. Thereu is trembling of 
all the muscles of the body. The eyes start forward and the uncovered 
and protruding eyeballs are fixed on the object of terror ; the skin breaks 
out into a cold and clammy sweat, and the face and neck are flushed or 
pallid. The intestines are affected. r 

Of all the emotions, fear is notoriously the most apt to induce 
trembling. * 

Protrusion of the eyes, as well as trembling, is mentioned by nearly 
all writers who describe the effects of horror or fear. 

We have no knowledge that the thyroid gland ordinarily becomes 
enlarged under the influence of fear, but it is evident that the other 
chief features of exophthalmic goitre temporarily result from such 
emotion. That, occasionally, Graves’ disease, in a well-marked form, 
rapidly follows a sudden shock to the nervous system, indicates that all 
the sym})toms may be produced in such a way. 

We think that these facts suggest that the thyroid condition is, at 
any rate, not the primary cause of the disease. We conclude that the 
disease depends on a derangement of the emotional nerv/>us system, 
together with an altered perverted condition of the thyroid gland, which 
serves to keep up many of the characteristic symptoms. 

We are bound to recognise that, as in the case of myxeedema, the 
large majority of the patients are of the female sex. It is well known 
that changes of a quasi-inflammatory nature occur in the body during" 
disordered menstruation and during pregnancy. 

The association of the disease with other nervous disorders in the 
patient, or in other members of the same family, has often been pointed 
out. Chorea, hysteria, epilepsy, diabetes, and insanity are some of the 
diseases with which it thus appears to have relations. 

The connection of the malady with chlorosis is uncertain, but un- 
doubtedly the latter frequently accompanies it in young women. Occa- 
sionally the disorder shows itself for the first time during pregnancy or 
after parturition. On the other hand, its symptoms may undergo 
amelioration during pregnancy. Disorders of menstruation sometimes 
precede the disease, and probably have some causal relation with it. 

Some have looked on Graves’ disease as an auto-intoxicatipn ; others 
regard it as reflexly excited by some local morbid condition in the nose 
or elsewTiere. 

The disease affects persons of all classes of society. It appears, to be 
on the whole as prevalent in one country as another ; but some localities 
fumish more cases than others. Thus certain parts of Kent, SiuTey, 
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Wiltshire, and the Thames valley have produced a relatively large pro- 



Fia. 10 — Catie of acromegaly, exophtlialniic goitre, pliUiiNiij, ami glycosiiiia. (Dr. George Murray.), 
Reprinted by perniissioii of tlie Editor of the Edmhurgh Mediud Journal, New SeiieH, vol. i. 1897, 
p. 170. • 

portion of the cases under our observation. In districts where ordinary 
goitre prevails, %e exophthalmic form is also met with. 

Symptoms. — The symptoms mentioned in the definition as character- 
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istic of ‘‘the disease may come on simultaneously or may gradually appoai- 
one after the other. The thyroid enlargement, together with the pro- 
trusion of the eyes, renders the disorder easy to recognise. Sometimes 
the first sign of anything amiss is an alteration in temper, the patient 
being easily worried and extremely irritable. With this is Soon asso- 
ciated functional disturbance of the heart. The thyroid enlargement has 
probably been present from tlie first, but may not be observed till a later 
period. The palpitation now increases and the eyes become prominent ; 
the patient becomes more irritable and excitable, and is apt to have 
attacks of trembling. 

We shall first proceed to consider the various symptoms in detail, 
and then discuss the varieties of the disease, its course and its duration. 

The thyroid enlargement is usually moderate. In many cases the.eii 
largement is uniform, but appears to be unsybamctrical, the right sic^e 
being larger than the left. The reason of this apparent difterence on 
the two sides is that, as a rule, the normal gland is not really sym- 
metrical, the right lobe being larger than the left ; and hypertrophy 
magnifies the disparity. In some cases the enlargement is irregular and 
the tumour may present local nodular swellings. The swelling is genei- 
ally soft, but sometimes, especially when irregular, it is firm and hard. 
The latter is especially likely to be the case where a goitre has preceded 
the onset of the other symptoms of the disease. 

The gland appears to pulsate in common with the vessels in the neck. 

On placing the hand over the goitre a thrill is often perceptible, and 
on applying the stethoscope a loud murmur is audible, likcc- the venous 
hum in the neck in a case of anmmia. 

During the course of the disease the goitre fluctuates in size. After 
slowly increasing for a time it may gradually diminish. In other cases 
it may repeatedly increase and diminish. 

Often the patient has not noticed any enlargement of the thyroid 
until it is pointed out by the physician. In men, attention is sometimes 
first drawn to it by their collars becoming too tight. 

The eye <. — The exophthalmos, like the thyroid enlargement, varies in 
amount in different cases. Occasionally the protrusion is so great that 
the eyelids cannot voluntarily bo closed, nor do they meet in sleep. On 
the other hand, it may be so slight as to be hardly perceptible. In 
marked cases the eyeballs appear as if starting out of the head. In sonic 
cases nothing more than a slightly staring look may be noticed. The 
* exophthalmos is often not quite equal on the two uides, and several 
purely unilateral cases have been reported. Two important signs have 
bee* described in connection with exophthalmos ; these are known as 
^ Von Grafe’s sign and Stell wag’s sign. « 

Von /jlrraf e’s sign consists in the lagging of the upper eyelid in down- 
ward movement of the eyes. To obtain it the finger or a pencil should 
^ be held horizontally in front of the patient’s eyes, and she should be 
directed to follow it while it is gradually lowered. If thH sign is present 
the upper eyelids lag, not closely following the movements of the eye- 
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balls, so that the sclerotics may become visible between the lids find the 
‘cornese. Von Grafe’s sign is generally present in the disease, but it is 
sometimes observed in other conditions. 

Stellwag’s sign consists in an increase of the palpebral fissure due to 
retraction^^f the upper lid and diminished fre(|uency and incompleteness 
of winking under reflex stimulation. In consef(uciice of the retraction 
of the lids, the sclerotic may show all round the iris. The widening of 
the palpebral fisiurc is not a mechanical result of the exophthalmos, and 
is not directly in proportion to it. The diminished reflex excitability 
contributes to give the eyes their staring look. Stcllwag’s sign is usually 
present. 

Mobiiis has drawn attention to another eye symptom, namely, in- 
sufficient power of convergence for near objects. On convergence the 
patients experience a sens% of strain, but have no double vision. This is 
by no means a constant feature of the malady. A glistening, slightly 
(edematous condition of the conjunctivie may frecpiently be noticed. 

Occasionally some weakness of the external ocular muscles exists. 
Slight drooping of both upper eyelids has been observed. At times 
there is some weakness of the external lecti, producing double vision on 
looking to the extreme right or left. In rare cases complete oi)hthalmo- 
plegia externa has been recorded. 

No defect of vision, as a rule, accompanies the exophthalmos. Be- 
sides the straining which sometimes accompanies convergence, patients 
often complain of various subjective symptoms, such as flashes of light 
before the* eyes, and feelings as if the eyes were being pushed for- 
wards. 

Sometimes there is painful spasm of the orbicularis palpebrarum. 
Sometimes accompanying the spasm there is dislocation of the eyeball ^ 
but this, fortunately, is a rare event. Watering of the eyes is often a 
* source of annoyance, but, on the other hand, there may be an abnoi mal 
dryness. 

Ulceration of the cornea occasicmally (jccurs, though raiely, and 
this may go on to perforation and destruction of the eye. In a case 
recently under the care of one of us, the perforation had occurred (piite 
painlessly, and the eye was lost before the patient made any complaint 

about it. . • r 

Accompanying the protrusion of the eyeballs and the aficctions of 
the lids already mentioned, an (^edematous swelling of the upper and^ 
sometimes also o^ the lower eyelids is not infrequent^ found. Some- 
times the swelling is not a true cedema, as it can be dissipated by caus- 
ing contraction of the orbiculares by electric stimulation. Sometimes 
the swelling remains for a long period, even after many of the other 
symptoms of the disease have disappeared. ^ 

Arching of the eyebrows is generally to be observed whenever 
exophthalmos is well marked. 

The disturhmees of the circulation form the most marked and constant 
features of the disease. 
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Th^ heart's action is always increased in rapidity. The rate varies 
in the slighter cases between 90 and 100 beats in the minute, and in ‘ 
cases of ordinary severity betwe^ 100 and 130. In severe cases the 
heart may beat at the rate of 160 pulsations or even more in the 
minute. * 

The action is not merely persistently rapid, but it is apt to be 
increased on slight exciting causes. 

The patients, as a rule, are painfully conscious of palpitation, and it is 
the chief trouble of which they complain. In some cases they have a 
feeling as if the heart were beating all over the body. Occasionally, 
however, there is a very lapid cardiac action without the patient being 
uncomfortably conscious of it. f 

The pulsation of the carotids in the neck is generally a very con- 
spicuous feature of the disease. On inspection} they can be seen beating 
forcibly and rapidly. 

As a rule the action of the heart is regular ; but it may become 
irregular, and this is most likely to be the case when the disease is pro- 
gressing unfavourably. 

Often the increased cardiac action is accompanied by cardiac hyper- 
trophy or dilatation. Systolic murmurs at the base of the heart are 
not uncommon, while sometimes there is evidence of organic valvular 
disease. 

As regards the radial pulse there is nothing constant in its character 
except its frequency. In different cases it is hard or soft, strong oi 
weak. 

Tremar is now recognised as one of the cardinal symptoms of the 
disease. It varies very much in degree. In one case it may be the chief 
trouble of which the patient complains, while in others its presence will 
only be recognised by the physician on careful examination. If a 
patient, the subject of this disease, be asked to stretch out her extended ’ 
hands, a characteristic tremor will be observed, consisting of vibratory 
movements of small amplitude, with a period of about one-eighth or one- 
ninth of a second. The tremor is of the same nature as that which may 
be observed in over-fatigued muscles in healthy persons. The tremor is 
a communicated one, and affects the whole extremity, not the fingers 
only. It may be observed in the leg as well as in the arm. It usually 
affects both sides of the body, but in some cases it is limited to, or is 
very much more marked in one limb. 

• The tremor is generally more obvious when the patient is flurried, 

and sometimes may only be noticeable under such circumstances. It is 
moi^ conspicuous when the patients are examined standing up than when 
they are lying down. , 

* Besides the tremor which the physician observes on examination, the 
patients frequently themselves experience attacks of trembling which may 
affect the whole of the body, such attacks bearing the same relation to 
the tremor that palpitation does to the rapid cardiac actfcn. It is, as a 
rule, only when the tremor is aggravated that it interferes with the 
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movements of the hands, and then only the more delicate actiftns are 
•affected, such aS writing, sewing, or buttoning a glove or dress. The 
patient will probably use the spoon or, fork or carry a cup to the lips 
with perfect steadiness. Trousseau remarked of one of his patients, that 
on account of trembling she was unable to sign her daughter’s marriage 
contract. 

We shall proceed now to describe the symptoms which are usually 
associated with ^hose of more special diagnostic importance already 
described. 

Emaciation .is a very characteristic feature of all acute cases, or of 
those in which the disease is active. Sometimes the degree of emaciation 
is extremfi, and when this is the case the prognosis is most unfavourable. 
A loss of two or three stones is not uncommonly seen. As the disease 
subsides the patient regains flesh. Mild cases are sometimes met with 
where the patients remain Avell nourished throughout. 

Loss of strength is generally in proportion to the severity of the disease. 
Usually the patients are easily tired, but sometimes excitement will carry 
them through a great deal of exertion. 

The temperature of the body, as a rule, is little elevated if at all. We 
have observed the temperature with great care in a large number of 
cases and find that a rise of temperature is quite exceptional. Some 
observers, however, have recorded febrile cases. Our belief is that, 
generally speaking, if fever is present it is due to some complication. 
Although the temperature may not be raised, a subjective feeling if heat is 
the rule, is most troublesome at night when the patient is in bed, 
and even when the weather is cold she will feel warm with an amount 
of covering which a healthy person would consider quite insufficient. 
She likes cold weather and is very intolerant of heat. 

Affections of the skin are of considerable interest and are not in- 
•frequent. 

In the first place the patients often suffer from flushing of the head 
and neck, especially when under observation. At the same time they 
feel as if the blood were rushing to the head, and their face and neck 
become uncomfortably hot. These attacks, although worse under observa- 
tion, often come on without apparent cause. The sweat-glands are 
generally over-active, and sweating may be much in excess. Sweating 
of the hands and feet may be a source of great annoyance to -the patient. 
The increased moisture on the skin is no doubt the cause of the great 
diminution of the electrical resistance of the body observed by Vigouroux 
and Charcot. 

Pigmentary changes in the skin are not uncommon. The complc^iion 
almost invariably suffers. The skin of the face and of other parts of the 
body becomes dark and muddy-looking. Sometimes a general bronzing 
of the skin takes place. At other times irregular patches of pigmentation 
appeal; on various parts of the body. The parts generally affected are 
the face, neck, ^he -sides of the chest, the nipples, the abdomen, the 
bunbar region, the axillge," and the flexures of the arms and thighs. The 
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to the V)ccurrence of pregnancy. As has been pointed out, patients 
frequently improve during pregnancy, and generally go to full time. In 
some of the cases under our care severe flooding occurred after delivery. 
As a rule, in them also the influence of pregnancy was favourable ; although 
we have observed cases where the symptoms of the disease haver' appeared 
for the first time during gestation. 

We now come to what are the most interesting of the symptoms of 
this complex disease, those, namely, affecting the u 

Nervous system . — A change in the mental condition of the patient is 
often one of the earliest symptoms. She becomes abnormally irritable, 
excitable, fidgety, and restless. She longs for continual change, and 
feels she must constantly be seeing or doing something new. Often she 
is quite uncomfortably conscious of this alteration, and will tell the 
physician all about it ; at other times he only hears of it through the 
patient’s friends. At one time she is low-spirited and lachrymose, at 
another she is buoyant and smiling. The moral nature is often per- 
verted, so that the patient becomes spiteful, untruthful, suspicious, and 
generally discontented. She is wayward and wilful, and cannot bear to 
be thwarted or contradicted. She is readily upset by any unusual 
occurrence. A sudden loud knock at the door, or the arrival of a tele- 
gram, may throw her into a state of great agitation, perhaps lasting for 
hours. She is profoundly affected by the receipt of good or bad news. 
Such patients are very trying to relations and friends with whom they 
live, or to the nurses who attend upon them. The sleep is often dis- 
turbed ; the restless patient tosses about in bed, is troublefi with dis- 
agi’eeable dreams, and is apt to wake up in a fright. Sometimes she 
walks in her sleep or jumps out of bed, and wakes to find herself on the 
floor. 

Although mental changes are common, cases are met with now and 
then in which the patient remains placid, good-tempered, and generally ” 
amiable. In other cases, again, more serious mental changes occur, and 
the patient becomes quite insane. Melancholia and mania are the usual 
forms which the insanity assumes. Such cases are usually fatal. 

Headache is frequently complained of, but presents no peculiar 
features. Those affected with the disease are also liable to neuralgias of 
various kinds. 

The tremor or trembling, already mentioned as one of the cardinal 
symptoms, belongs, of course, to disorders of the nervous system. Among 
‘ the other nervous symptoms are painful cramps. These often occur in 
the extremities, especially in the hands and feet ; they commonly come 
^ on^n the feet and legs at night-time. As a rule, these cramps do not 
^ last long ; but occasionally we have observed more persistent spasm in 
which the hands assume the charaeteristic form seen in tetany. 

Another trouble which patients experience is giving way of the legs 
when walking or standing. They feel their knees suddenly giving way, 
and they either fall or save themselves with difficulty, t* It is interesting 
to notice that the same symptom is common in myxoedema. 
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A decided feebleness in the lower extremities, almost amounting 
*to paraplegia, has been observed in some aggravated cases of the dis- 
ease. Hemiplegia and monoplegia have also been observed, but these 
are decidedly rare. The tendon reflexes are present and are generally 
])ri8k. 

Varieties of the disease ; course and duration. — A well-marked 
case of Graves’ disease is very readily recognised at first sight. The 
malady is typicf^ when all the four cardinal symptoms — goitre, exoph- 
thalmos, rapid cardiac action, and trembling — are present. When the 
chief symptoms are present, many of the others will be found also. Of 
these chief signs, exophthalmos is that by means of which the nature 
of the case is usually recognised. 

.It must be borne in mind, however, that the disease is often incom- 
plete, and in its slighter^ forms may easily be overlooked. The most 
important and most essential symptom is the rapid cardiac action. The 
goitre and the exophthalmos may be present in very varying degree. 

The enlargement of the thyroid may be so slight that the patient may 
never have been conscious of it, and at the time she comes under the 
observation of the physician none may be perceptible. The exoph- 
thalmos may exist to such a small extent as to escape notice. 

We hesitate to go so far as Trousseau, who said : “ I believe that the 
disease may be foreseen, and does really exist in a great number of 
instances without there being exophthalmos, bronchocele or extreme fre- 
quency of the pulse.” Without at least one of these features with some 
of the associated symptoms we do not consider the diagnosis of the disease 
can be made. We are, however, satisfied that incomplete forms of the 
disease {feyrmes frustes) are not at all uncommon. Charcot and Marie 
have specially called attention to the incomplete forms. Two varieties 
of the disease may thus be described — the complete and the incomplete. The 
Manifestation of the complete form of the disease throws light on the 
incomplete form. In some cases all the four main symptoms appear 
more or less simultaneously. More commonly, however, one or two 
symptoms show themselves first. Thus rapid cardiac action with tremor 
and palpitation and some of the secondary symptoms may first appear, 
while exophthalmos or goitre, or both, follow later. Indeed the malady 
may subside without the appearance of the latter, and the wise is then an 
incomplete one. Sometimes exophthalmos is the first symptom to appear, 
sometimes it is the last. Most commonly the goitre is the first sign of 
the disease. The ificompletc form is characterised by rapid action of the 
heart, tremor, nervous irritability, together with probably slight swelling 
of the thyroid and slight ocular symptoms. • 

Again, jthe disease may be divided into the acute and the chronic forms ; 
the latter of common occurrence, the former more rare. In th« acute 
cases the symptoms may disappear within a few days. A number of the 
reported cases have been in quite young children. In a case reported by 
Moore the symptoms, which appeared in a young girl on reading a letter 
telling of her brother’s death, lasted only two days. Solbrig has reported 
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a case ot a boy aged eight, who, after suffering from palpitation, enlarge- 
m^t of the thyroid, and prominence of the eyes, entirely recovered after 
> twelve days. A case in a girl of ten years, where the duration was six 
weeks, was reported by Muller ; the symptoms were extreme awkward- 
ness in the movements of the hands, frequent vomiting, lasshude, and 
pains all over the body followed by exophthalmos and swelling of the 
thyroid. 

Numerous cases have been related where the duration has been no 
more than three or four months. 

Besides these cases of short duration followed ])y recovery, there aie 
others where the illness has ended fatally within six weeks of the onset 
The acute cases are, on the whole, extremely rare ; and it evident 
from those which have l^een recorded that in them recovery is commoner 
than death. 

A considerable number of the chronic cases l)egiii more or less acutely, 
and in the course of a chronic case acute symptoms may appear, so that 
no hard and fast distinction can be drawn between the two forms. 

Another division may be made into pi'inuiry and Hccondary cases. The 
secondary cases are those where the disease occurs in a patient who has 
previously suffered from ordinary goitre ; these cases are not very common 

While the duration of the acute cases varies from a few days to a 
few months, that of the chronic cases is, as a rule, to be measured Iw 
years. We have had cases under our care where the duration of the 
disease has been over twenty years. 

Relapses are not at all uncommon. Sir K. Gowers speaks pf a patient 
who had three attacks at intervals of several years. Trousseau relates the 
case of a lady who, for the sixth time during six years, presented all the 
symptoms of the disease, and each time was much benefited by hydro- 
pathic treatment. Dr. Huggard of Davos Flatz has shown us the case of 
a lady who relapsed repeatedly on leaving the high altitudes, and finally "' 
presented some of the symptoms of myxoedema. Mobius speaks of re- 
lapses as the rule. They may occur after years of apparent recovery. 
Our opinion is that in these cases the disease has really never subsided ; 
that the recovery has been apparent only, and that the relapses may 
more properly be considered as exacerbations or recrudescences of th^^ 
malady. The possibility of relapse must be taken into consideration in 
making a prognosis. 

A sequel to exophthalmic goitre which has now been observed in a sig- 
^ nificaiit number of cases is myxoedema. Occasionally ^he two conditions 
? seem to be combined ; the symptoms of myxoedema supervening, while 
thobe of exophthalmic goitre are still present. Sometimes myxeedema 
follows closely on exophthalmic goitre, but there may be a long interval 
betweei\ the time of onset of the two diseases. 

Death may occur directly from the malady itself or as the result of 
intercurrent diseases. The end may be sudden and due to syncope 
Syncope may occur in patients who are apparently goini^- on well. Thuj^ 
Dr. Hale White mentions the case of a young woman, an in-patient in the 
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Hospital, but not ill enough to be confined to bed, who, seeing the electric 
current applied to another patient, asked that it might be tried on herself. 
On the application of the current she fell back dead, having been laugh- 
ing and talking only an instant before she died. It is, however, more 
usual to %ave some previous CAudence that the case is not progressing 
satisfactorily. A form of marasmus occasionally ensues and the patient 
becomes greatly emaciated and prostrated. Persistent vomiting, diar- 
rhoea, and dysjfnoea may usher in death. In this condition also death 
may occur from cardiac failure. Sometimes mania occurs and precedes 
death. 

In about half of the fatal cases the end comes from intercurrent dis- 
eases. (^f the latter the commonest arc pneumonia, bronchitis, and 
cardiac disease. The disease may prove fatal at almost any stage. We 
have mentioned that de!!,th may occur within six weeks of the onset. 
We have observed a fatal termination in a case of fifteen years’ standing. 

Diagnosis. — There is no difficulty about the diagnosis when the 
symptoms of the disease are well marked. Slightly marked cases are 
frequently overlooked on too cursory an examination. The combination 
of symptoms which have been described cannot, however, be mistaken for 
any other disease. 

Prognosis. — It will be gathered from the account we have given of the 
course of the disease that a guarded prognosis must always be given. 
The duration, the course, and the end of the disease in any individual case 
must be uncertain. lielapse, as we have seen, occurs even after the 
apparent s^ibsidence of the disease. The more severe the symptoms the 
greater will be the anxiety as to the issue. Progressive emaciation, loss 
of strength, great rapidity of the heart’s action, anorexia, continued vomit- 
ing, diaiThcea, dyspnoea, muscular tremors, must all be looked on as 
symptoms of grave omen ; on the other hand, many cases present a mild 
* (jourse throughout, and in these a hopeful prognosis may be given with 
some confidence. 

The disease is, as a rule, so long draAvn out that many cases get lost 
sight of, especially in hospital practice ; and a good deal of uncertainty 
thus prevails as to the issue of them. 

We have summarised the result in thirty-three patients observed by 
us in which the disease either lasted over five years or ended fatally. Dr. 
P. T. Williamson has similarly tabulated the result in twenty-four cases 
observed at the Manchester Infirmary. 


Result in Fifty- 

seven Cases. 

Ourciwn Dr. WillKniinoii’s 
.S<*rn*s. iShi les. 

Fatal teimi nation . 

8 

6 

Recovery complete . 

5 

5 

Recovery almost complete . 

9 

2 

Improvement considerable 

9 

4 

Improvei^ent slight 

1 

3 

In statu quo 

1 

3 

Alive, but exact condition not known 

0 

1 


'Fotul. 

14 

11 

13 

4 

4 

1 
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Buchan, out of 900 cases collected by him from records, found a fatal 
result recorded in 105. We think we shall not be far wrong in saying ‘ 
that in about 25 per cent of the well-marked cases death will result from 
the disease. In about 50 per cent more or less complete recovery will 
eventually take place. 

There does not seem to bo any guide to the duration of the malady. 
Before they disappear the symptoms may last from a few months to 
many years. 

Even when recovery takes place, the disease as a rule does not 
leave the patient as she was before the attack. Trousseau remarked 
when recovery took place that swelling and induration of the thyroid with 
prominence of the eyeballs always remained. In the generalit 3 «» of cases, 
no doubt, this is true ; but sometimes the exophthalmos quite disappears 
and the goitre may vanish. The latter is morfe likely to be the result if 
the exophthalmos be moderate and the goitre small. The longer 
exophthalmos lasts, and the more extreme it is, the more probable is it 
that it will be permanent. 

It is interesting to note that, according to Dreschfeld, the prognosis of 
exophthalmic goitre in children is not unfavourable. Some of the little 
patients recover completely ; in others, as in adults, a certain degree of 
goitre and exophthalmos may remain without other troubles. In the 
few cases in children which have ended fatally, death has resulted from 
intermittent affections, and not from the disease itself. 

Morbid anatomy. — General emaciation is usually first to be noted. 
The prominence of the eyes is not so marked after death as^during life. 
An excess of fat in the orbits, or rather an excess as compared with the 
general amount of fat in the body, has been observed. The thyroid 
gland shows general and uniform enlargement. The thymus gland is 
often not only persistent, but large. An increased amount of connective 
tissue in the neck, enlarged cervical and bronchial glands, and enlargement ’ 
of the lymphatic structures of the intestines, have sometimes been 
recorded. The spleen is occasionally enlarged. There are usually no 
naked-eye changes in the nervous system. 

The heart may be normal, dilated, or the seat of valvular disease. 
The lungs are unaffected save for accidental complications, of which 
pneumonia is the most common. 

The condition of the thyroid and thymus glands must be move 
particularly considered. It has been alleged that the thyroid gland in 
* this disease is extremely vascular. The vascularity is, however, princi- 
pally superficial. The veins over the capsule are dilated and numerous 
Theii nutrient arteries are also enlarged, tortuous, and dilated. Dr. Grcen- 
^ field observes that in cases examined by him there has been r\o increase 
in vascularity of the gland itself, but rather a diminution. Mr. Edmunds, 
however, states that a remarkable hypertrophy of the blood-vessels is 
sometimes found, and F. T. Paul is of opinion that the vascularity of the 
gland in Graves’ disease is decidedly greater than in mother forms of 
goitre. The vascularity of the gland seems to be simply the result and 
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the concomitant of increased activity, and will vary according to the 
stage of the disease. For this reason it is more likely to be observed in 
the specimens removed by the surgeon than in those which are obtained 
in the post-mortem rooms. The enlargement of the gland is a general 
one. Oi» section the tissue is firm but elastic, and of a brownish colour ; 
its consistence is less than that of the ordinary gland. Sometimes there 
are irregular swellings due to encapsuled masses of tissue in which are 
numerous islands of colloid material. 

On microscopic examination the striking feature is the great increase 
of secreting structure. The secreting structure, moreover, is not merely 
increased, but is much altered. The epithelium lining the vesicles is 
changed *in form from the cubical to the columnar type ; there is in- 
ergased proliferation also, so that the lining membrane becomes convoluted, 
and papillary projections into the spaces are commonly seen. The 
secretion contained in the vesicles is more mucous than the ordinary 
colloid, and stains much less deeply. Desquamation of the epithelium is 
not uncommon, so that the vesicles contain detached columnar cells. In 
addition to the changes in the vesicles there is the production of a great 
number of newly-formed tubular spaces lined by a single layer of cubical 
epithelium. These columns, as Dr. Greenfield points out, closely resemble 
the tubules of a secretory gland. 

At a later period the gland may become firmer from the groAvth of 
fibrous tissue, and the proliferative changes may be obscured. 

Edmunds has shown the great similarity between the gland- tissue 
in exophtl^lmic goitre and that in an animal which has had a large 
portion of the thyroid removed by operiition. From this he infers that 
the alteration in the thyroid gland in Graves’ disease is of the nature of 
compensatory hypertrophy. 

Greenfield has pointed out the resemblance in appearance of the 
goitre to a salivary gland. The goitre, according to him, bears the same 
relation to a normal gland that the mammary gland during lactation bears 
to the quiescent gland. 

The persistence and enlargement of the thymus gland is certainly 
a very frequent if not a constant feature of the disease. Isolated cases 
were recorded by Markham and Goodhart many years ago. In all the 
cases we have recently examined post-mortem at St. Thomas’s Hospital 
we have found this condition, and the experience of pathologists at other 
hospitals is to the same effect. The thymus gland in these cases consists 
of two flat triangular fleshy bodies lying behind the manubrium sterni,* 
and reaching down to the pericardium, over the upper part of which they are 
spread out like an apron. Unless specially looked for, the thymus ^ay 
be easily ^missed. ' ' , 

The thymus tissue, under microscopical examination, presents no 
features different from those of the gland under ordinary circumstances, 
but shows the usual structure, including the corpuscles of Hassall. 

Alterations^in the sympathetic have been described by some patholo- 
gists, but it has not been shown that the changes found are in any way 
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peculiai* to exophthalmic goitre. Dr. Greenfield describes swelling of the 
ganglia with marked hypersemia in the more superficial parts, active 
invasion of the tissue by leucocytes, and degenerative changes in the 
ganglion cells. 

As regards the central nervous system, minute haemorrhr-ges have 
been observed by Greenfield and Hale White ; but beyond these there is 
nothing of importance. Most careful and thorough examination of the 
pons medulla and other parts in a case at 8t. Thomas's Hospital failed to 
reveal any microscopical changes. 

Pathologry. — A great many hypotheses have been propounded to 
explain the curious symptoms of this disease. It has been ascribed to 
an altered condition of the blood, to an affection of the sympathetic, to a 
derangement of the emotional nervous system, to a disorder of the ganglia 
about the fourth ventricle, and finally to the diseased condition of the 
thyroid gland itself. We have seen that there are no characteristic 
changes in the blood, and such as have been observed do not appear to 
stand in any causative relation to the disease. The sympathetic ganglia, 
it is true, in some cases, have been found diseased ; but this is not a 
constant feature. Only some of the symptoms of exophthalmic goitre 
can be explained by affection of the sympathetic, and it is impossible to 
formulate a satisfactory theory of the malady on this basis. The de- 
rangement of the emotional nervous system will explain a good deal, but 
does not account for the enlargement and over-activity of the thyroid, 
nor for the persistence and hypertrophy of the thymus. 

The same may be said as regards a disorder of the ganglia in the 
neighbourhood of the fourth ventricle. We think that too much im- 
portance has been attached to a few, as yet unconfirmed, experiments by 
Fileltne on animals. He claimed in one ease to have produced ex- 
ophthalmos, enlargement of the thyroid, and increased cardiac action, by 
dividing the anterior fourths of the restiform bodies. Minute hEcnior- 
rha^esnm the medulla are found in a variety of affections besides 
exophthalmic goitre — in myxoedema, for example — and are clearly the 
result, not the cause of the disease. No mere limited lesion of the bulbar 
nuclei could explain the widely spread character of the symptoms. 

Since a knowledge has been gained of the great functional importance 
of the thyroid gland, exophthalmic goitre has been attributed by many 
writers to a disease of this organ. Mobius was one of the earliest of 
those who supported this opinion. 

■ We have seen that the gland has a much increased ddood-supply, and 
that the microscopical appearances show increased secretory activity with 
hyperplasia of the epithelium. It may with reason be inferred from this 
that an amount of thyroid Secretion greater than usual will be discharged 
into the circulation. If the change in the thyroid be the cause of all the 
symptoms of the disease we should expect to find in it the reverse of the 
picture in myxoedema. The contrast which' the two diseases presei\t has 
been dwelt on by many writers, and especially by Mobkis. Comparing 
the myxoedema patient on the one side with the victim of exophthalmic 
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goitre on the other, we see many points of contrast. One patfent, the 
■ myxeedematous, gets more and more bulky, while the other steadily 
loses flesh. The one is intolerant of cold, the other of heat. The skin 
of the one is dry and swollen, of the other moist and shrunken. 

The temperature of the one rarely rises above the normal ; that of 
the other rarely if ever falls below it. The one is slow, placid, and 
deliberate ; the other quick, irritable, and impulsive. The heart's action 
in the one is quiet, in the other rapid. 

We know that the secretion of the thyroid gland when administered 
to a patient in large doses, either by subcutaneous injection or hy the 
mouth, has the power of increasing the rate of the heart’s action, of 
causing I9SS of body-weight, and of stimulating the action of the skin. It 
raises the subnormal temperature of the myxex^dematous paticTit to the 
normal or above it, and tn over doses produces vomiting, headache, and 
violent pains in the limbs. If over-activit}^^ or over-secretion of a hyper- 
trophied thyroid gland were the whole disease, it ought to bo possible to 
produce it by the administration of large quantities of thyroid gland. 
No one has yet succeeded in causing exophthalmos in this way. 

It is here that tHediypothesis that the disease is due to over-action of 
the thyroid gland fails. <The supporters of this hyjDothesis have, therefore, 
fallen back on another surmise ; namely, that not merely is the gland 
over-active, but that its secretion^ besides being inercased, is also per- 
^ erted. Of this we have at present 110 absolute proof. 

Some have supposed that the primary disease may be in the para- 
thyroids. J’hc resemblance of maqy of the symptoms of exophthalmic 
goitre to those of atbyroidea, which there is good reason to believe depends 
on removal of the jiarathyroids, has been pointed out by Edmunds and 
others. Exophthalmos, however, has not been observed to Amow 
remo\al of the parathyroids during the short time which the |^nima^ 
•survive this operation. ^ . 

No explanation has yet been given of the relation of the persistent 
thymus to the disease. 

Treatment. — The natural course of the disease is so variable that 
there is great ditficulty in correctly interpreting the effects of treatment. 
Under similar conditions as to treatment some cases improve rapidly, 
■some remain stationary for a long time ; others fluctuate, or steadily lose 
ground, and end fatally. It is not surprising that a great many remedies 
have been employed for such a disease, and that there should be much 
difference of opinion as to their value. Hygienic measures are of great ' 
importance. The diet should be carefully regulated. It will be found 
that the patient has sometimes a craving fur most unsuitable article# of 
food, suc|j as nuts, pickles, shell-&sh, and ices. Such things 

f^hould be strictly prohibited. Meals should be ^ken at regular yitervals, 
and should consist of plain, wholesome, weM-cooked meat, with a proper 
proportion of vege tabled andl fruit. In Regard to the amount of the 
latter we must^be graded by the condition of the bowels. Tea and 
coffee should be alio wad with discretion, and in small quantity. The 
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patient* as a rule, is better without alcohol. The disease being so 
rare in men, it is almost superfluous to say that tobacco should be for " 
bidden in all its forms. 

In the less severe forms of the disease a moderate amount of exercise 
in the open air is beneficial. Dancing, sight-seeing, visiting theatres 
and picture galleries, and shopping should be prohibited. If the patient 
be sent away to some health resort, special injunctions in regard to this 
matter should be laid down ; as the benefits of the change of air and 
scene may be altogether counterbalanced by the excitement of social 
entertainments. 

In severe cases, where the heart’s action is very rapid and the patient 
is losing ground, rest in the recumbent position should be ordered. 

Change of air and change of scene often prove most beneficial. The 
change should be as thorough and as restful as' possible. Sometimes the 
seaside suits the patient better, sometimes an inland health resort. 
Mountain air, especially the high altitudes of Switzerland in winter, has 
occasionally proved of great service. A sca-voyage also has been credited 
with an occasional cure. 

Baths of many kinds have been found useful ; *bflt it is difficult to see 
how they act in the case. Tepid sea-water baths or effervescing mineral 
baths have been found serviceable ; but open sea-baths, cold and hot baths 
should be avoided. Hydropathic treatment, doucHing, and massage are 
held in much esteem in France for die relief of this malady. 

Local cold applications to the thyroid have sometimes been found to 
quiet the circulation. Leitcr’s tubea may be conveniently i\^ed for this 
purpose. % 

The^ principal drugs which have been employed are those which have 
on the heart or circulation, on the nervous system, or on the 
gland. Thus digitalis and strophanthus have been employed for 
toOIP' action on the heart; belladonna, bromide of potassium, and opium 
for {nw effect on the nervous system ; while the iodides have been used 
on^Qfcount of Hheir influence on goitres in general. As regards digitalis 
and strophanthus, we have found some patients very intolerant of them ; 
others have derived benefit. A more generally useful drug is belladonna 
in doses of ten to fifteen minims of phe tincture three times a day. 
Its principal effect appears to be on the nervous system, the patient 
feeling better and less excitable and restless while taking it ; it has, 
however, little effect on the circulation. Bromide of potassium we ha^c 
* also found useful where the nervous symptoms predominate. It may he 
given either in combination with belladonna or in a single dose of twenty 
or thirty grains at bedtime. ^^Opium, which has been recommended by 
^ Cheadlo and others, is in •ur perifnee not well borne. Iodides, except 
in combination, appear i^n^y\cases to aggravate the malady, although 
in rare cases they may be o^b^neflt. Iron is useful when the disease i^^ 
combined with chlorosis or a^ marked degl^e ^cf anaemia, otherwise it 
not beneficial. Arsenic is sometiniep of ana two to five minims of 
the liquor arsenicalis may be given* after meal%^ A remedy which has 
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lately been much used is phosphate of soda, of which fifteen tt> thirty 
■ errains may be given three times a day. We have used it, but are not 
convinced that it is beneficial. The glycero-phosphate is said to be better 
than the ordinary phosphate. Cod-liver oil, if the patient can take it, is 
useful wllfen there is malnutrition. Some recommend it in large doses, 
and by the rectum as well as by the mouth. We have gi\'cn pancreatic 
emulsion, as recommended by Dr. Dreschfeld, with apparent benefit. 

It is unnecessary to add, as regards drugs, that cases must always be 
treated on general principles. If dyspepsia be present, or diarrhoea, or 
constipation, the appropriate remedies must be employed. Complica- 
tions must be treated as they arise. In the attacks of vomiting the 
patient must be fed by the rectum. Dreschfeld speaks of citrate of 
potash in large doses as a most useful remedy in checking the 
vomiting. * 

Galvanism has been employed for many years. It was first intro- 
duced to influence the sympathetic in the neck, one pole being placed at 
the back of the neck and the other over the sympathetic, first on the one 
side, then on the other. Weak currents should be used, and the direction 
may be reversed. The poles may be applied also to the eyes, the thyroid, 
and the region of1;hfi heart. 

Vigouroux recommends faradisation in preference to galvanism. The 
positive pole of a large electrode is applied to the neck, while the negative, 
a small electrode^ is applied in succession to the carotids, to the eyelids, 
and to the goitre^ ^ 

We haye made a fair** trial of both methods, and arc very doubtful 
whether any benefit has followed their use apart from the in^tal im- 
pression made upoi^ the patient. ^ v 

Of recent years thyroid, thymus, and other organic prepiiratio^ hav^ 
been employed. Thyroid gland preparations, theoretically ^pea^ngi^ 

* should always make the disease worse. Although usually we haf^ louM 
the patient^s symptoms distinctly aggravated even by small doses, yet 
we have given large doses without affecting the patient in any wa^ 
have not observed any case where the patient was decidedly benefited. 
A number of cases of reported benefit from thymus gland preparations 
having been reported by various observers, we made an extensive trial of 
them in twenty cases of the disease. The conclusion we came to was 
that no appreciable effect followed their administration, although in a few 
cases the patients felt better while taking them. ^ 

Trousseau ha* recorded that great relief has been afforded diuing 
attacks of dyspnoea by leeching or bleedipg^ • • n • 

Operative treatment has recently been in vogue, principallj^ in 
Germany, Lister in 1877 removed the bulk W a goitre in a case of this^ 
disease where life was threatened by suffocati<3|pu In a few wcc]^s all the 
symptoms were alleviated, and the patientjfWho was still alive in 1887, 
then presented few sigii^^^pf Ber former malady. Since that time larger 
or smaller porlJfons of%he' gq^tre haVe' been surgically removed 
cases. The most complete statistics on Jtha subject have been published 



$08 


SYSTEM OF MEDICINE 


by Starr. Out of 190 cases operated on, 23 died as the immediate 
result of the operation ; 3 were in no way improved ; 45 were improved, 
and 74 were reported as entirely cured : in 45 the results were doubtful. 
If we compare these results with those of other methods of treatment, we 
find no striking difference except a death-rate of 12 per cent flue to the 
operation. We have seen that recovery takes place in about 40 per 
cent, and operation does not give a lai-ger proportion. The risk of death 
from the operation is much greater in the acute cases thsfti in the chronic, 
and we consider that operative removal of a portion of the thyroid is 
never justifiable in an acute case. In a chronic case we should only be 
disposed to recommend it where the tumour seriously interferes with the 
breathing, or where other methods of treatment have failed. ‘’We have 
had a portion of the thyroid removed by the surgeon in two chronic 
cases ; in one, where the exophthalmos was extreme, there was no im- 
provement, while in another, where the exophthalmos was slight, 
decided improvement followed. 

The methods of operation have been various. The thyroid arteries 
have been ligatured, with the object of causing the gland to atrophy 
The isthmus of the gland has been divided. One lobe, or a portion of 
one lobe, has been removed. In cases of well-defined' adenoma, or cyst, 
the growth has been enucleated. 

A method called exothyropexy, which consists in stripping the capsule 
from the gland, and so fixing the latter in the supei;pcial wound as to 
produce shrinkage from exposure to the air and from, thrombosis of the 
venous sinuses, has been introduced by Jafeoiday, who has bad fourteen 
successf^ cases with no death. 

AnG|(pn^ method of surgical treatment of the disease has recentlv'^ 
•been 9arried out by Jaboulay. This consists in section of the cervical 
i^^ny^athptic. Mr. Walter Edmunds suggested the possible utility of this^ 
as the result of experiments on animals. lie found that the’ 
proptosis, produced in monkeys by subcutaneous injection of cocaine 
CGnml ^e lessened by section of the sympathetic. He recommended 
division of the sympathetic for cases where the prominence of the eyes 
was so great as to cause ulceration of the cornea. Jaboulay, however, 
alleges that an actual and lasting cure may be brought about by this 
operation, which, he says, is easy, and free from ill-effects, immediate or 
remote. He has operated in six cases, and in all with benefit. 

W. M. Ord. 

Hector Mackenzie. 
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DISEASES OF THE SPLEEN 

The General Pathology of the Spleen. — General Bemarks. Effects 
of splenectomy in man. The condition of the spleen in hactepal infection anti 
in ioxcemia. The part of the spleen in bacterial infection and in immunity. 
The part of the spleen in the various forms of aniemia. 

General remarks. — From a consideration of their structure and func- 
tions the ductless glands may be divided into two categories — (i^ those of 
an epithelial type which have an internal secretion, such as the thyroid, 
suprarenal, and pituitary glands ; and (ii.) those containing lymphoid 
tissue which are not known to possess any special internal secretion — the 
spleen and the thymus gland. 

There appears also to be a general difference in their pathological 
relations ; the spleen and thymus are affected and undergo alteration 
rather as the result of disease elseAvhere than as its cause ; while in the 
case of the thyroid, suprarenal bodies, etc., we have chiefly to deal with 
primary morbid conditions and diseases, such as myxoedema or Addison’.s 
disease, initiated in these organs, which lead to general and secondary 
changes elsewhere. It would be unwise, in the present state of our know- 
ledge, to press this distinction too far, and to assert too dogmatically 
that there is not such a thing as primary disease of the spleen ; foi 
until our knowledge of the physiology of the spleen is in a more satis- 
factory state the problems of its pathology must necessarily present great 
difficulties. But we may safely consider the spleen as an organ prone 
to respond to disease of other parts, especially of the blood and the 
haematopoietic organs of the body, and but little liable to independent 
primary aftections. 

The two diseases in which the spleen has most claim to be regarded in 
the initiation of morbid processes are splenic or spleno-medullary leukaemia 
and splenic anaemia. With regard to splenic leukaemia, the most careful 
observations point strongly to the conclusion that the primary seat of tlie 
disease is in the marrow of bone, and that the splenic changes are merely 
secondary. 

With regard to splenic anaemia, we are not at present in a position 
to decide dogmatically whether the marked morbid |tppearances in the 
spleen are primary or whether they are secondary and perhaps the result 
of, a chronic toxaemia; but the second alternative seems the more reason- 
able. (Vide art. “Splenic Anaemia” in the following volume.) 

Effects of splenectomy in man. — A point of some 'interest is 
whether atrophy of the spleen, as distinguished from removal, may give 
rise to compensatory changes in lymphatic glands and the red marrow of 
bone, and to leucocytosis such as may be produced *»by splenectomy. 
Whether primary changes in the spleen, as a compensatory effort, and 
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subsequent functional inadequacy of the organ ever give rise to hyper- 
trophy of other forms of haematopoietic tissue, we do not know ; at any 
rate, this sequence has not been established. 

That the spleen is not essential to lifcj and that its removal does not 
affect development, has been shown experimentally in animals and 
as the result of splenectomy in human beings ; whether for disease of 
the organ or for traumatic rupture. During the course of disease com- 
pensation gradifally takes place, and when the organ is subsequently 
removed the results are less marked than they are when a previ- 
ously healthy organ is removed and compensation has to be eftected 
suddenly. 

In spTenic anaemia the changes in the spleen are associated with well- 
marked symptoms, so ths^t compensation cannot be said to have taken 
place, and it is noteworthy that the lymphatic glands are not enlarged ; 
whereas after removal of a healthy spleen there is aruemia for a time, as 
in splenic anaemia ; but compensation is effected by enlargement of 
lymphatic glands and leucocytosis, probably also by extension of the 
blood-forming marrow into the shafts of the long bones ; and eventually 
recovery occurs. 

Pitts and Ballance successfully removed the spleen for traumatic 
rupture in three cases : the first was a boy in whom a splcnunculus 
was left behind, and in whom no special sym])tom except glandular 
enlargement followed the operation ; a somewhat similar case of Keigner^s 
IS quoted, and it is suggested that the more extensive presence of red 
marrow in youth may explain this. ( ’ompensatory hypei'troiihy of the 
splcnunculus may also have played some ])art in bringing this about. 
The other two cases, a woman aged 45 years and a man aged 3G, pi esented 
the following definite group of symptoms — 

( 1 .) Progressive loss of strength and of weight and emaciation. 

(ii.) Extreme aniemia. 

(iii.) A daily rise of temperature from V to 3 Fahr. 

(iv.) Increased fre<picncy of the jndse. 

(v.) Fainting attacks, with increased pallor of the surface. 

(vi.) Headache, drowsiness, great thirst. 

(vii.) Severe griping pains in abdomen, and pains in the legs and arms; 

in the woman tenderness along the tibiae, thought to indicate 
compensatory changes in the red marrow of bone. 

(viii.) Enlargement of the external lymphatic glands, which remained 
permanently. 

(ix.) Blood changes, diminution in the number of the red blood 
corpuscles, increase in the number of leucocytes. In both 
• cases a month after operation the haemoglobin was found to^ 
be half the normal. • 

Convalescence was very slow, but recovery with return to normal 
'height* eventually occurred. 

Many of ^ these changes correspond with the experimental results 
obtained by ^uylenbach in splenectomy in dogs. 



SYSTEM OF MEDICINE 


518 

T 

Splenectomy in man for the enlargement of malaria, for wandering 
spleen, and for other morbid conditions except leukaemia, may give ris(5 
to temporary changes in the blood, and very occasionally to temporary 
enlargement of the lymphatic glands ; but not to the more marked results 
seen when a previously healthy organ is removed for ruptfire. This 
perhaps is due to the gradual establishment of compensation during the 
progress of the disease. For in wandering spleens endarteritis and 
thrombosis of the splenic vessels are apt to occur as the Result of torsion 
of the elongated pedicle ; this leads to atrophy of the Malpighian bodies, 
and to sclerotic and fatty changes in the pulp. An organ so altered woukl 
be of but little use in the economy, and compensation would have taken 
place before the performance of splenectomy. ^ 

In a case of wandering spleen in which Mr. l^allance performed splenec- 
tomy symptoms of much severity occurred ; but this exceptional sequel 
was probably explained by the fact that the spleen appeared quite 
healthy, and so, presumably, no compensation being required none had 
taken place. 

The spleen in bacterial Infection and in toxaemia. — In acute fevers 
and in bacterial infection there is a general tendency to an accumulation 
of micro-organisms in the spleen ; this, for examj)le, is especially well 
marked in septicaemia, infective endocarditis, and enteric fever. The 
micro-organisms found in the organ are by no means limited to the 
one giving rise to the specific disease ; thus in typhoid fever streptococci 
and staphylococci may be present. Some of the microbes are free, others 
are enclosed in cells. ^ 

It does not follow, however, that because micro-organisms are found 
in the spleen that they are necessarily present in the blood. In enteric 
fever, for example, while they are constantly present in the spleen, they 
are only to be found in the general circulation under exceptional condi^^ 
tions. 

This microbic occupation is accompanied by well-marked hypersemia 
and swelling of the organ, even to such an extent that in rare cases 
rupture has occurred spontaneously. In children the capsule of the spleen 
is more extensible than in older people, and the enlargement therefore is 
relatively better marked. This condition is sometimes spoken of as acute 
splenic tumour. On section the spleen is soft and the pulp is sometimes 
so diffluent as to run away. In some experiments on pneumococcal 
infection in rabbits Washbourn found that the spleen might be either 
softened, as here described, or firm and normal in '^consistency. This 
latter condition may somewhat exceptionally be met with in man ; in 
cholera the spleen is firm and somewhat diminished in size, probably 
, from the concentration of the blood. 

In bacterial infection the colour of the spleen on section is either 
that of marked congestion, or grayish from increase of leucocytes 
in its substance. The Malpighian bodies are prominent and swollen 
in some cases, while in others they can only be seen with difficulty- 
In addition to the accumulation of micro-organisms ^ in the spleen, 



DISEASES OF THE SPLEEN 


519 


changes in its histological structure occCUr ; these are due to th^ effects 
of the toxic products of bacterial activity. That they are independent 
of the presence of bacteria in the organ is shown by the fact that they 
follow the injection into the circulation of toxalbumins only. 

The Malpighian bodies when affected are swollen and enlarged, and 
by proliferation of their constituent cells leucocytosis and phagocytosis are 
forwarded. The cells become swollen, graniilar, and may show the 
nuclear change* of fragmentation due to degeneration set up by the 
toxalbumins. As a result of the concentration of toxins, focal necroses of 
the cells, either in the centre of the Malpighian bodies or in the pulp, 
may follow ; this is well marked in relapsing fever, and may l)e seen in 
cnterica. « 

The pulp becomes engorged with blood and may contain haemorrhages ; 
while numerous cells, mac^to- and microphages containing blood corpuscles 
and bacteria, are visible. A similar phagocytic action may be taken on 
by the endothelial cells lining the sinuses, which in places may show 
similar degenerative changes to those seen in the areas of focal 
necroses. Fibrinous thrombi may form in the capillaries of the splenic 
pulp. 

The degenerative changes may eventually lead to some degree of 
atrophy of the splenic tissue, to hyaline degeneration of the small arteries, 
and to fibrosis. 

In scarlet fever Klein described multiplication of the muscular fibres and 
hyaline degeneration of the arterial walls, leading to their occlusion ; while 
the adenoi(J tissue around undergoes the same hyaline degeneration. In 
typhoid fever also inflammatory changes in the arteries have been noted. 
The proliferative, vascular, degenerative and necrotic changes that take 
place in the spleen in bacterial infection may be broadly described as 
inflammatory, and the condition as a form of splenitis ; but it is note- 
• worthj^ that in the infectious fevers the condition rarely goes on to 
suppuration such as is frequently seen in pyaemia, where a further deter- 
mining factor is provided by embolism and infarction. 

If, as seems a priori reasonable, the hyperaemia and consecutive 
changes in the spleen in bacterial infection are due to the products 
of bacterial activity, it would be natural to expect that in cases of 
sapraemia and in toxaemia a somewhat similar change would occur in the 
spleen. 

The specific albumoses of diseases have been obtained from the spleen 
by Dr. Sidney Martin and others in cases where no micro-organisms were* 
present in the organ. Here the poisons are carried to the spleen by the 
blood, while in general haemic infection they are manufactured oiv the 

spot. , . . r u • 

That the organ is invariably enlarged in toxaemia, apart from the 
presence of bacteria in the spleen, is contrary to experience; but in pne% 
moni^ where the diplococci are very rarely present in the blood or in the 
spleen, the splaen is softened or enlarged, and the same is true of some 
cases of saprsemia ; while in some conditions, probably or possibly of this 
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nature-*HBUch as Hanot’s hypertrophic cirrhosis with cbv^ic jaundice, the 
early stages of syphilis, Landry’s pfiralysis, and exophthalmic goitre— ‘ 
the organ is enlarged. 

Flexner, in an experimental study of the tissue changes produced 
by the injection into the circulation of ricin and abrin, phytelbumoses 
obtained from the seeds of the castor-oil plant and the jequerity bean 
(Abrus precatorius), found the spleen uniformly swollen and soft, the 
swelling apparently being of the splenic pulp. While* bacterial toxal- 
bumins affect the Malpighian bodies more than the pulp, the reversesis the 
case with ricin and abrin intoxications. In chronic poisoning with these 
phytalbumoses the splenic pulp is crowded with granules and globules 
of yellow pigment occurring inside the cells. This pigment gives a blue 
colour with ferrocyanide of potassium and hydrochloric acid, and is ^to 
be regarded as the evidence of groat hsemolysiA As a result of poison- 
ing dogs with metatoluylendiamin, paraphenylene and nitrate of soda, 
Pilliet (43) found that the Malpighian bodies become atrophied, and 
thus that a kind of cirrhotic atrophy results. 

On the other hand, in uraemia, the most familiar example of a purely 
chemical toxaemia, no splenic enlargement occurs. 

In considering these discordant data, it must be borne in mind (a) 
that the effects of various poisons are likely to be different, and (6) that 
in toxaemia the poison reaches the spleen in a very dilute form when 
compared with its relative concentration when the spleen is oceupied by 
active micro-organisms. 

We can only conclude that in toxaemia the spleen may, be affected 
in the same way as in bacterial infection, though by no means constantly. 

As a result of long-continued bacterial infection, or toxaemia^ the 
spleen may show a varying degree of fibrosis. 

The part of the spleen In bacterial Infection. — The spleen is, gener- 
ally speaking, so altered in fevers and in cases of bacterial infection, that * 
the question naturally arises whether this is merely a secondary change, 
or whether special and defensive processes take place in the spleen, whose 
object is to protect the organism against the infection. 

Does the spleen play any special part in the defence of the organism 
which is distinct from that played by lymphatic tissue elsewhere ? 

In cases of general haemic infection the spleen and liver are per- 
haps the organs most extensively occupied by the micro-organisms. This 
is well seen in anthrax and in streptococcal septicaemia. Is this merely 
•a stagnation of the microbes in the lax, open tissue of the spleen ? Or is 
there in addition a multiplication of the miqrobes and w manufacture of 
toxips and bacterial products in the spleen, ^o that renewal of the organ 

f ht diminish the toxic process ] The observation that i^ malaria 
nectomy is followed by a diminished toxicity of the urine (Jonnesco) 
la some support to this hypothesis. 

Qr, on the other hand, is an extensive destruction ol micro-organisms 

ng place in the organ ? - 

Or are both these processes going on ? If so, the ^leen is, to 
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speak, the battlefield where the struggle between the ittvadin^ micro 
organisms and the defensive powers of the body is fought out ? 

That the spleen is a kind of resting-^dace into which micro-organisms, 
which have gained an entrance into the blood, may get swept and left is 
shoWh b^injecting harmless microbes into the circulation of an animal. 
They rapidly disappear from the circulation, but may be found weeks 
after stowed away in the spleen, liver, and marrow of bone. 

As has beemalready seen, the Malpighian bodies of the spleen contain 
lymphoid tissue, and show proliferative changes in bacterial infection 
leading to leucocytosis. 

Metschnikoff, indeed, regarded the spleen as a centre for the manu- 
facture of phagocytes, and of their presence there can be no doubt. 
Hg^nkin and others have obtained a bacterial substance from the spleen 
which is the same as thS tissue fibrinogen of Wooldridge, or Hallibur- 
ton’s nucleo-albumin obtained from lymphatic glands, liver, kidney, and 
so on. 

The question to be answered is, whether the spleen has any protection 
or defensive power other than that possessed by the lymphoid or other 
tissues generally. 

In order to determine whether the spleen plays a special part in 
natural immunity — in the defence of the organism against infection — 
numerous experiments on animals have been performed. 

Bardach came to the conclusion that removal of the spleen renders the 
animal less resistant to infection; an effect attributed to a diminution 
of the arei, of phagocytosis. This writer considered that the part of 
the spleen in infections is phagocytic, that micro-organisms are taken up 
there by macrophages and microphages just as they may be seen to be 
on the spleen of malaria and relapsing fever, and that they are thus 
destroyed. Bardach was opposed to the view that in bacterial infection 
* any chemical bactericidal body is manufactured by the spleen. 

The part of phagocytosis in immunity has already been discussed in 
Dr. Kanthack’s article in the first volume of this work, and has been 
shown to be subordinate since it is only one, and even then not a constant 
factor in the production of immunity [vol. i. p. 567]. 

On the other hand, to take a few of many examples, Tictine injected 
the blood of relapsing fever containing the spirillum Obermeieri into the 
circulation of monkeys whose spleens had been removed, and found, 
contrary to the results of Soudakewitch and Metschnikoff, that they 
recovered — though, it is true, not so readily as ordinary pionkeys — ^and 
that subsequently they ^became immune. 

In like manned Orlandi finds that in rabies splenectomy does* not 
affect the^course of the diseajse in any way, and assumes that it plays 
part in the defence of the organism against rabies. - « 

Montouri found that the bactericidal power of the blood of dogs 
^bbits remained normal for fifteen days after splenectomy, as shown fM * 
its action On ty{fiioid bacilli and the cholera vibrio ; that it then diminishm 
and disappeared This, however, was but a passing phase, and in four 
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montli8*from the splenectomy it had regained its normal power. These 
changes were more rapid in young than in old animals. 

Experiments on rabbits that had been splenectomised, and were, after 
varying intervals, inoculated with different micro-organisms, led to dis- 
cordant results. Thus, twenty-five days after splenectomy, a ftibbit was 
less resistant than normal to bacillus pyocyaneus, while it had regained 
its usual resistance to staphylococcus pyogenes (12). 

In a series of dogs and rabbits in which splenectomy 'was followed by 
experimental infection with FraenkeVs pneumococcus and the bacillus 
typhosus, the results were practically the same as in animals similarly in- 
fected but ^hose spleens had not been removed ; any slight differences 
that did occur appeared to depend on variations in the interval between 
splenectomy and the subsequent infection (23). 

In conclusion, it would appear that the spleen has no special functions 
with regard to natural immunity, and that if it plays any part this can 
be vicariously assumed by other organs. 

Tizzoni and Cattani (59) considered that their earlier experiments 
show that the spleen plays an important part in acquired immunitij. 
They were unable to render rabbits, whoso spleens they had previously 
removed, immune against tetanus. It thus appeared possible that the 
spleen might have the power of manufacturing some substance necessary 
to render the organism immune. 

Kanthack (30), however, working with rabbits and the bacillus 
pyocyaneus, found that splenectomy, whether before or after protective 
inoculation, has no eftcct on the resulting immunity, and does not inter- 
fere in any way with the process, the temperature curve and Icuco- 
cytosis being unaffected. 

Tizzoni and Cattani (60) more recently modified their previous opinion 
considerably, and came to the conclusion, which Righi also shares, that 
removal of the spleen merely acts like any other severe lesion, and 
reduces the general resisting powers of the organism temporarily ; but 
that it does not produce any permanent or specific change in the pro- 
tective powers of the animal. 

From a consideration of all these data, it appears highly probable 
that the spleen has no special protective power, either in natural or 
acquired immunity, which cannot be vicariously assumed by other organs, 
such as the lymphatic glands. 

The spleen, in fact, is and behaves like a lymphatic gland broken up 
and embedded in erectile tissue. The Malpighian bfidies and adenoid 
tissue play much the same part that lymphatic glands do elsewhere ] 
white the open, loose, vascular tissue of the organ serves rather as a filter 
rin which various bodies are deposited by the blood, perhaps to remain, 
perhaps lo undergo subsequent changes. 

The part of the spleen in the various forms of ansemia. — Since 
the spleen is so closely associated with the blood, shares in its changes, and 
is at least intimately connected with hsemolysis or the destruction of the 
red blood corpuscles, it is only natural to inquire whether any causal 
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relationship may exist betAveen changes in the spleen and ansemia. If 
the normal function of the organ be connected Avith destruction of red 
l)lood corpuscles, might not an exaggeration of this function give rise to 
anaemia ? ^ 

In tAumatic anaemia the spleen, of eourse, cannot bo supposed to play 
any causal part, Avhile, Avith regard to the possibility of its playing any 
compensating part, it is doubtful Avhether, even in the emergencies of 
severe traumatic anaemia, the spleen can form red blood corpuscles in 
adult life, as Bizzozero and others believe. 

The paH of the spleen in s'plenic ancemia . — Bruhl regards the change in 
the spleen as primary, and causing the anaemia ; he believes that the 
atrophy %nd loss of functional activity of the organ lead to an alteration 
in the chemical constitution of the blood. 

But if the symptoms of splenic anaemia are entirely due to splenic 
inadequacy, it is manifest that splenectomy in normal individuals should 
give rise to splenic anaemia. This, hoAvever, is not the case. The cftects 
of splenectomy are unimportant compared Avith those of the disease. 
After splenectomy in healthy persons and in animals anaemia results ; 
but after a time compensation is established by enlargement of lymphatic 
glands and by an extension of the epiphyseal bone marroAv into the 
shafts of the long bones, and the anaemia passes aAvay ; Avhercas in splenic 
anaemia compensation does not occur, and the disease does not tend to 
gradual spontaneous cure. 

These considerations render it highly improbable that splenic anaemia 
is simply due to splenic inadequacy. 

It has been thought, hoAvever, that splenic anaemia may be due to 
some morbid process originating in the spleen ; and in support of this 
vieAV it might be urged that in a fcAv cases of the disease removal of the 
spleen led to a decided improvement. The improvement that has been 
noticed in splenic anaemia after splenectomy can be explained rpiite apart 
from the vicAv that the change in the spleen is the essential cause of the 
anaemia. Hunter (27) found that in rabbits, after removal of the spleen, 
toluylendiamin no longer gives rise to haemolysis, or only to a very slight 
degree. Bottazzi, from experimental data, concludes that normally the 
spleen loosens the cohesion betAveen the haemoglobin and the red blood 
corpuscles ; this he calls the haemokatatonistic function of the spleen. 
When the spleen is removed the red blood corpuscles thus become more 
stable than normal. ^ 

' In accordance with this view, if splenic anaemia is a chronic intoxica- 
tion, removal of the spleen would thus diminish the haemolysis due to the 
action of a poison, by rendering the red corpuscles less vulnerable. •This 
view would also explain the sequence of events in a case rejDorted by 
Hr. Coupland : a woman suffering, apparently, from splenic; anaemia 
Was much benefited by splenectomy, but after death most pronounced 
syphilitic disease of the liver Avas found. Here splenectomy may simply 
have prevented the toxic anaemia due to the syphilitic virus. 

' . For a full account of splenic aneemla see article in vol. v. 
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Thefe is no satisfactory evidence to show that splenic anaemia is dne 
to loss of functional activity of the spleen, or to any primary morbid 
change originating in the organ. 

Is there any evidence to show that splenic anaemia is the result of an 
exaggerated activity of the haemolytic function of the spledh ? This 
seems improbable, since the increased size of the organ is not due to 
hypertrophy, but to cirrhotic atrophy of the splenic tissue. Moreover, 
the spleen usually does not contain much pigment or show the reaction 
for free iron, which might be expected if excessive haemolysis were 
taking place in the organ. 

If neither loss of functional activity nor exaggerated htcmolytic 
activity of the spleen be the cause of splenic anaemia, it woulU appear 
that the change in the spleen is not primary, and that it and the other 
symptoms — haemolysis, anannia, debility, and so Jorth — may be the results 
of some common cause or causes of chronic toxaemia, for example ; the 
effects of this cause being first seen and most marked in the spleen, and 
subsequently in the blood, as shown by anaemia ; and often in the liver, as 
shown by cirrhosis. 

The appearances in the spleen are quite compatible with chronic 
infection or intoxication, and, indeed, rather suggest it ; but of its exist- 
ence there is no definite proof, since no micro-organisms or blood parasites 
have been found to explain the condition. 

In chlorosis all the evidence is to show that the formation of red 
blood corpuscles, and especially of hjemoglobin, is at fault, and there are 
no grounds for thinking that increased blood-destruction playi any part. 
The theory of fa 3 cal anaemia, originated by Sir Andrew Clark, has been 
shown by Dr. Stockman to rest on no basis of fact ; the processes of 
decomposition in the intestinal tract and of ha3molysis being less than 
in normal conditions. 

Laudenbach’s recent experiments and observations on the effects of 
splenectomy in dogs lead him to conclude that the spleen takes a part 
in the manufacture of hiemoglobin iind in the complete formation of red 
blood corpuscles. But this does not throw any light on the causation of 
chlorosis, since the only changes seen in the spleen in that disease arc 
clearly the results of the general aiiaemia. 

In pernicious auannia it is perhaps less unlikely that the spleen may 
play an active part in the production of the disease, but there is as yet 
no absolute proof that it does so. The discussion of the subject is 
rendered extremely difficult by the fact that our id^as of pernicious 
anfemia are but a mass of shifting hypotheses. Much will depend, 
therefore, on the view taken of the nature and cause of pernicious 
anaemia. If it be ]*ogarded as merely an exaggerated foiwn of a 
haemogenfitic anaemia like chlorosis, and due to a failure in blood- 
production ) or if with Stockman it be regarded, not as a special 
* disease, but as a congeries of symptoms caused by maiw diseases* and 
intensified by the effects of multiple internal haemorrhages, the ^spleen 
cannot be thought to be in any way responsible. But if .Hunter’s view 
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be adopted, that pernicious anaemia is essentially haemolytic in# nature, 

• and due to destruction of the red blood corpuscles in the portal system 
by means of a poison absorbed from the alimentary canal, we may 
ask whether the spleen plays any part in the process. In normal 
condition^ the spleen, though this is far from being universally accepted, 
is one if not the chief seat of blood -destruction. When there is an 
exaggerated haemolysis going on in the portal system, docs the spleen play 
any special part^? 

Examination of the spleen itself in pernicious ancemia docs not lend 
support to the hypothesis that the abnormal blood -destruction tfikcs 
place solely in that organ. Hunter (26), while mentioning four cases in 
which it^ weight varied between 10 oz. and 19 oz., says that in the 
majority of cases its weight is either normal or not mentioned ; and in 
sonie cases its weight isi certainly very much reduced indeed. It has 
indeed been thought that any enlargement is accidental and due to 
factors connected with the disease, such as fever, rather than to increased 
functional activity. The appearances of the pulp are various. Hunter 
(27) insists on the large amount of pigment, which is only excelled 
by that seen in malaria. But, even though the amount of pigment 
(hsematosiderin) bo increased, this fact could not prove that excessive 
haemolysis had taken place in the spleen ; for the products of blood- 
destruction arising elsewhere, like foreign bodies such as coal dust or 
particles of carmine, are commonly carried to the spleen and deposited 
therein. This process may lead to what is called a spodogenous enlarge- 
ment of the organ. Microscopically there is, as a rule, no marked change 
in the spleen ; occasionally nucleated red blood corpuscles have been seen, 
but they are compensatory and due to the anaemia, not in any way account- 
able for it. It cannot be said that there is any positive evidence to 
prove that in pernicious anaemia there is excessive luvmolysis limited 

• to the spleen. But although pernicious anaemia cannot be shown to 
be due solely to exaggerated haemolysis on the part of the spleen, it 
is still quite conceivable that the .spleen plays some part in this 
abnormal haemolysis, just as it does, in all probability, under normal 
conditions. 

Hunter (27) has shown that after removal of the spleen the injection 
of toluylendiamin into the blood of rabbits is no longer followed by 
great blood-destruction ; haemolysis, indeed, is cither abolished br'^eatly 
reduced, so that the presence of the spleen appears to be necessary for 
the haemolytic action of this poison, which under normal conditions if 
well marked. Experimenting on dogs, Bottazzi found that three days 
after splenectomy the red blood corpuscles parted with their haemoglobin 
much less readily than before the operation. This effect lasts a lon^ 
time. lie concludes that, side by side with its function of destroying 
red blood corpuscles, the spleen has the power of rendeiing haemoglobin 
more^ readily separable from the red blood corpuscles. This function 
of the spleen h 0 calls haemokatatonistic. 

That the spleen has some such action appeared probable from 
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Hunter^® experiments just quoted ; and Gabbi found that after splenectomy 
in gvdnea-piga the count of red blood corpuscles was increased^ though in 
rabbits splenectomy had no effect. 

If we admit that the actual haemolysis in pernicious * anaemia is the 
effect of a toxin absorbed from the alimentary canal, the haemokajifatonistic 
action of the spleen would render this destruction more easy, while 
atrophy of the organ or its removal should have the opposite effect. 

Bottazzi, in animals rendered anaemic experimentally, found the red 
blood corpuscles more tenacious of their haemoglobin than normally ; 
that is, in much the same condition as after splenectomy. This he 
explained by supposing that in extreme anaemia the spleen attempts to 
compensate the blood change by forming red blood corpuscles (B^zozero), 
and that while so doing it loses its haemokatatonistic power. This 
observation and hypothesis have no bearing on pernicious anaemia; for 
it is well known, as Copeman showed, that in pernicious anaemia the 
haemoglobin leaves the red blood much more readily than normal. This 
last fact is rather in favour of an exaggeration of the haemokatatonistic 
action of the spleen in the disease, but whether this be so we have no 
further evidence at present. 

In conclusion, there is no evidence that the spleen plays any part at 
all in the production of chlorosis or of traumatic anaemias ; but it appears 
possible that in pernicious anaemia it plays an accessory though not the 
chief part in haemolysis. Caution is, however, most necessary in forming 
any positive opinions on the pathology of pernicious anaemia in the 
present state of our knowledge. 


Special Pathology 


Malformations ; — Atrophy ; post 
mortem changes. 

Capsulitis. 

Chronic venous congestion. 

1 Haemorrhages. 

Cysts. 

Infarcts. 

Malfbrmatjons. — Under this heading reference may conveniently 
^be maie^to anatomical abnormalities in conformation, including the 
presence '^ of accessory spleens, and to changes in the position of the 
l)rgan. ^ 

Very considerable physiological variation may exist in the outline 
of tl^ organ ; sometimes it is found to be elongated, and to resemble the 
form met with in some animals : at other times it is more compressed 
and rounded than usual. 

The Outline of the anterior margin may show a number of notches 
which, in enlargement of the organ, may become very accentuated ; occa- 
sionally a deep notch may even partially divide the spleen into two. 
Under ordinary conditions there may be a single slightly-marked notch 


Abscess. 

Tubercle. 

Syphilis. 

Rickets. 

Lardaceous disease. 
Malignant disease. 
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on the anterioir border near its lower end ; but it is variable in its position, 

. and even may occur on the posterior margin, or be absent altogether. Dr. 
A. Latham has shovm me a most remarkable abnormality of the spleen 
found in the post-mortem room of St. George^s Hospital. The spleen gave 
off a long; process which was bound down to the posterior abdominal wall 
by the peritoneum and ran down into the left side of the scrotum. In 
thickness it was equal to the little finger. Microscopically it was com- 
posed of splenif tissue. It was probably carried down in the descent of 
the testes, just as accessory suprarenal bodies may be transported into 
the neighbourhood of the epididymis. 

Accessory spleens, splenunculi or lienculi, are common ; they occur 
in the folds of peritoneum passing to the spleen, the gastro-splenic omen- 
tum, and left pancreatic gastric fold, ip the great omentum on the left 
si9o, and even between tiie layers of the costo-colic fold of peritoneum 
or suspensory ligament of the spleen. Usually they are close to the 
hilum of the spleen, and are not more than one, two, or three in number ; 
but as many as thirty or forty have been found. 

It is generally thought that accessory spleens are commoner in early 
life. Jolly, in eighty post-mortem examinations of patients under sixteen 
years of age, found them in twenty, or one in four ; but they became 
more frequent as age advanced. It may be that though more manifest 
in children they are not really more frequent. It has been stated that 
accessory spleens are commoner in the south of Europe than in the north. 

Mr. Bland Sutton says that, especially in cases of transposition of the 
viscera, the spleen may be represented by a number of splenunculi, which 
may be clustered together like a bunch of grapes or be more widely 
separated. 

Albrecht has described a case in which an enoi-mous number of 
accessory spleens, varying in size from a hazel-nut to a pin’s head, were 
• found scattered all over the peritoneum ; in the situation of the spleen 
there was one as largo as a walnut; microscopically they were composed 
of splenetic tissue much pigmented. 

The existence of these accessory spleens admits of two explanation^ : 
some of them, those in the hilum of the organ, are probably separated 
from the main body of the organ, a projecting tongue becoming 
pedunculated, and, finally, connected by blood-vessels only ; others, those 
in the great omentum, may with probability be regarded, like sUpiar^nal 
“ rests,” as isolated and outlying fragments of the mesoblastic tissues 
destined to forn; the main organ. Like other “ rests,” they " may^ 
become indented and embedded in other organs ; thus "Dr. Biggs has 
described an accessory spleen in the tail end of the pancreas. ^ 

If accessory spleens become indented on the surface, and subsequently 
embedded in the substance of the spleen, they may form encapsuled* 
tumours in the organ. From the fact that in fcetal life the lefB lobe of 
the liver and the spleen are in contact, it might naturally be expected 
that an accessory spleen might become indented and implanted in the 
surface of the liver, but this does not appear to have been observed. 
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Thef/ undergo the same changes as the main ,6rgan. In a case of 
splenectomy in a boy for rupture, recorded by Ballance and Pitts, an 
accessory spleen was left, and by compensatory hypertrophy may have 
had some share in preventing the symptoms following removal of the 
organ which were noticed in the other two cases of splenefttomy for 
rupture recorded by these observers. Experimentally, after removal of 
the spleen numerous small red masses^ have occasionally been found in 
the omentum ; they contained nucleated red blood-celjs, but there is 
some doubt whether they are, as was first stated, composed of characteristic 
splenic tissue. Laudenbach found them in a splenectomised dog, in 
which the usual compensatory extension of red marrow into the shafts of 
the long bones had not occurred, and he considered that they were mesen- 
teric glands which had taken on t^e formation of red blood corpuscles in 
lieu of the red marrow. i 

Congenital absence of the spleen is very rare in bodies otherwisi^ 
normal ; it has been noted in monsters. Garrod, in a paper on the 
association of cardiac malformations Avith other congenital defects, refers to 
two cases of congenital morbus cordis* in which the spleen was entirely 
absent ; in twp other cases it was multiple, there being nine and four 
spleens respecti’Vely. 

In complete situs trans versus the spleen is present on the right side 
of the abdomen. In cases of congenital or traumatic diaphragmatic hernia 
the spleen readily passes into the left pleural cavity. 

Atrophy. — In old people the spleen, like the other lymphoid tissues, 
undergoes atrophy, sometimes to an extreme degree ; so that instead of its 
normal weight of 7 oz. it weighs only a few drachms. The san\e condition 
of atrophy occurs in cases of very chronic diseases. 

The capsule is shrivelled, thrown into folds, and somewhat op^up , 
the substance of the organ is soft and pale ; and from atrophy of the pulp 
the vessels and trabeculae stand up prominently. In cases of simpl^i* 
atrophy there is no increase of pigment, but, if there has been any disease 
giving rise to extensive haemolysis, the substance of the organ may be 
d^ply pigmented. Microscopically there is atrophy of the Malpighian 
bodies and of the pulp of the spleen, while the arteries show arterio- 
9 cleros&, and the pulp is seen to be undergoing atrophy. A rather firm 
flbrotic form of atrophied spleen is said to be associated with arterio- 
soldtosis in the aged. This form of atrophy occurring in senile and 
marasmic conditions may be spoken of as simple. 

* ^ There are cases, however, in which, although incr^sed in bulk and 
weight, the spleen shows a replacement of its essential elements — the 
pulp and Malpighian bodies — by fibrous tissue. Such a change occurs in 
splenic anaemia and in chronic lymphadenoma — conditions probably due to 
some form of chronic toxaemia. The spleen cannot, in ordinary^ parlance, 
be said to be atrophied, but functionally it is much in the position of an 
atrophied organ. In this connection Pilliet’s (43) experiments are of 
considerable interest. He found that on dogs poisonec]^ by metatoluyl- 
endiamin, paraphenylene, and nitrate of soda the Malpighil^ bodies 
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became atrophied, and the splenic pulp distended with bloOd f these 
'changes he regards as chijracteristic of the senile spleen. 

Post-mortem changes. — Two very evident alter^ions which occur 
after death may be referred to. 

(i.) When the stomach or colon contains much flatus, the surface of 
the spleen in contact with them is often found to be of a black or purple- 
green colour. The change is not present throughout the organ as it is in 
inelanaemia, but .it is limited to the areas of contact with the hollow 
viscera, and on section is seen to be quite superficial. A similar appear- 
ance may often be found on the surface of the liver. It is due to gases, 
among which is sulphuretted hydrogen, diftusing through the walls of the 
stomach a#id intestines after death, and meeting in the spleen with traces 
of ^iron contained in haematosiderin, and derived from hivmoglobin ; as a 
result of this reaction sul|4iide of iron is produced. 

(ii.) Occasionally the spleen is found honeycombed by small gas- 
containing cysts. This emphysematous condition, when present, is usually 
found in cases fatal from microbic infection, such as pya 3 mia. It is, how- 
ever, less marked in the spleen than in the liver ; to the latter condition 
the term foaming liver (I) has been applied. Welch and Flexner have 
shown that this condition is due to the activity of the bacillus aerogencs 
capsulatus. The infection is secondary, and is a post - mortem or 
agony phenomenon. Adami doubts whether, under ordinary condi- 
tions, this bacillus can grow in the human organism without the simul- 
taneous presence of aerobic microbes. Kanthack has found that the 
bacillus coli^ communis may also give rise to this emphysematous condi- 
tion. 

Capsulitis is a convenient and comprehensive term for a group of 
pathological changes which are of but little clinical importance, though 
pain in the left side and stitch may be explained by their presence. Under 
^his heading we may include (i.) adhesions, the result of some past attack 
of peritonitis, local or general ; (ii.) chronic peritonitis involving the whole 
or greater part of the peritoneal covering of the organ ; and (iii.) the local 
thickenings, or lamellar fibromata, so commonly met with on the surface 
of the organ. 

(i.) Adhesions round the spleen uniting it to the diaphragm, abdominal 
wall, stomach, or colon, may follow a jjast attack of acute peritonitis. 
These adhesions are vascular, and, of course, vary in their extent and firm- 
ness. Sometimes they may be filamentous and easily broken down ; they 
may, in fact, becon^e torn across as the result of alxlominal movements, 
and then appear as small loose tags on the surface of the organ. Occa- 
sionally they are so small at their point of attachment to the surfac<^of 
the spleen as at first sight to resemble miliary tubercles. In other 
cases the adhesions may be so firm as to suggest recurrent att^jicks of 
inflammation or a prolonged inflammatory condition. 

Very frequently local adhesions around the spleen are present without 
(^-ny other eigns past inflammation of the peritoneum. In such cases 
It will frequently be found that there are firm adhesions at the base of 
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the lefC littig ; presumably a past pleurisy or pneumonia had given rise to 
an inflammation of the diaphragm and of th^ peritoneum around the 
spleen. 

In other cases local adhesions may be due to some cause -originat- 
ing within the spleen itself. The infarcts so frequently m#it with in 
the enlarged spleen of leuksemia often set up local peritonitis. The 
same thing occurs with infarcts secondary to endocarditis. Similarly, 
tubercle or lymphadenoma, or the enlargement and attacks of congestion 
of an ague cake spleen, may be the cause of local peritonitic adhesions. 
Mr. Henry Morris has told me of several cases operated upon by himself 
in which on freeing peritoneal adhesions around the spleen a remarkable 
and rapid diminution in its size had taken place. In such c cases the 
adhesions first became organised when the spleen was enlarged, and^ as 
the result of the permanent traction exerted bj tliem the organ was held 
open and unable to contract. 

(ii.) Chronic peritonitis attacking the whole or the greater surface of ' 
the organ is generally but a part of general chronic peritonitis (compare 
article on “ Perihepatitis ”). Chronic capsulitis or perisplenitis may, how- 
ever, be independent of this general cause, and be due to some local 
lesion of the spleen, such as a gumma. 

The macroscopic appearances are very characteristic. The organ is 
tightly shrouded in a firm, opaque membrane of almost cartilaginous con- 
sistency. Often, but by no means always, this fibrous membrane can be 
peeled off, so as to expose the peritoneal surface of the spleen. The outer 
surfaee of this ** false membrane is fairly smooth, but not uniform, for 
scattered irregularly over it there arc round depressions resembling the 
impress of rain-spots on soft sand. Their presence can be best explained 
by supposing that, after the formation of this inflammatory tissue, cicatricial 
contraction took place, and that, as a result of the increased tension 
thus brought about, the membrane had ruptured, either at its weakest' 
spots or where the tension Avas greatest. This condition of chronic 
capsulitis ^may be accompanied by tidhcsions to the adjacent parts, but 
they are often absent. 

(iii.) Localised thickenings on the peritoneal surface of the spleen are ont; 
of the commonest post-mortem appearances. They closely resemble the 
thickenings sometimes seen over the apices of the lungs, and may be 
compared with the “ milk-spots ” so commonly present on the pericardium. 
Th^ may be aptly described as corns duC to attrition. They are not 
met with on the surface of the liver, or indeed elsewhere on the peri- 
toneum, except as a result of some definite local irritation. An admirable 
exT-mple of a similar formation occurring in the subperitoneal tissue 
covering the rectum, and due to the irritation of a piece of iron, has 
been described by Mr. Shattock (44). 

The anterior surface of the liver often presents an opaque and 
thickened condition of the peritoneum due to tight lacing or .to the 
friction of a hypertrophied heart ; but these thickeningr, which resemble 
the milk-spots on the heart, are not the exact counterpart of the lamellar 
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fibromata on the spleen with which we have compared them. Tfiey are 
]iot so localised, and not nearly so massive. 

Their frequent occurrence on the capsule of the spleen is probably 
due to the fact that this organ has the power df rhythmic contraction. 
This homciogates them with the milk-spots already mentioned. On section 
they are seen not to invade the substance of the spleen, but to stand up 
;is distinct growths in the capsule. These elevations arc of various 
dimensions, from* that of a pin’s head to half-a-crown, and art^ seen to 
thin off gradually at the edges. When of old standing they frequently 
undergo calcification. 

Microscopically they are composed of lamellated and well-formed 
fibrous tissue, and are described as lamellar fibromata, or — from their 
respmblance to the structure of the cornea — corneal fibromata. 

Sometimes they are acfherent to the parietal peritoneum, just as the 
milk-spots on the surface of the heart arc occasionally united by an 
organised fibrous tag to the parietal pericardium. But more often, like 
the cardiac milk-spots, they are free. 

Chronic venous congrestion of the spleen, such as is often seen 
resulting from obstructive heart or lung disease, does not give rise to 
any noticeable enlargement of the organ, as might naturally perhaps bo 
expected. The spleen is hard, firm, of a deep red or j)urple colour, 
and about the normal size or slightly enlarged. The capsule is generally 
somewhat thickened, there is usually an increase of the interstitial 
supporting tissue — interstitial splenitis — and the venous sinuses are 
dilated. , 

In 56 cases of nutmeg liver, all from uncomplicated cases of non-infcctivc 
heart disease. Dr. Kelynack found the average weight of the spleen to be 
7 '3 2 oz. \ while in 84 cases of cirrhosis, 53 being males and 31 females, the 
average weight of the spleen was — males 14*25 oz., females 11*62 oz., or 
^or both sexes together 12*93 oz. 

In cirrhosis of the liver the spleen is generally but by no means 
constantly heavier than normal. In 114 cases of cirrhosis (49) of the 
liver, of which 47 were fatal from the direct effects of the disease, the 
remaining 67 dying from independent causes, the average weight of the 
spleen was 9*8 oz. ; taking the normal weight as 7 oz., this shows an 
increase of 2*8 oz. In the 47 cases of fatal cirrhosis the average 
weight of the spleen was 1 1 oz., and in the 67 cases fatal from independent 
causes 9 oz. ; so that the spleen is heavier in cases of active cirrhosis (^an 
when this conditioiF is latent. There did not appear to be any constant 
relation between the weight of the spleen and that of the liver. Price, 
however, in an analysis of cases of cirrhosis, found large livers and- la^e 
spleens asspeiated together. 

In cirrhosis of the liver — in addition to mechanical venous obstnuction, 
which, as shown by cases of backward pressure due to cardiac or pulmonary 
disease, is not of itself sufficient to give rise to splenic enlargement — 
there is frequently a toxic condition of the blood. To this latter factor 
the splenic enlargement in cirrhosis is probably largely due, for it is 
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most niarlted in the early stages of cirrhosis before the portal obstruction 
has become very excessive. It Avould appear more probable, therefore, 
that cirrhosis and splenic enlargement are due to the same cause, and 
not that the splenic change is purely mechanical and secondary to the 
portal obstruction. This perhaps is not exclusively the case, for when the 
splenic vein becomes thrombosed the spleen is considerably increased in 
size ; in an example which came under my observation it weighed 
36 oz. f 

If, however, any toxic or septic condition be added to mechanical 
congestion, the organ may enlarge and become softened. This is well 
seen in infective endocarditis, where the diffluent enlarged condition ot 
the organ contrasts with the cardiac spleen already described a? resultini; 
from backward pressure alone. 

Haemorrhages. — In an examination of liO still-born children, T)i 
H. Spencer found a large number of visceral haemorrhages in various 
organs, due apparently to damage received during delivery. The spleen 
only showed haemorrhages in three cases ; which is perhaps accounted foi 
by the small size, mobility, and extensibility of the organ. In later life, 
traumatism may give rise to haemorrhages into the substance of the 
organ. 

Small haemorrhages into the pulp of the organ arc commonly seen in 
bacterial infection. 

Cysts. — Hydatid , — The spleen is but seldom occupied by hydatid 
cysts ; according to Thomas, in only 2 per cent of cases of hydatid 
disease. In 45 cases it was the only seat of echinococcus cysts, and in 
43 other cases collected by him other organs were also inv^olved. In 37 
out of these 43 cases the liver was also involved. In half the cases of 
hydatid disease of the spleen no symptoms were noticed, and the cyst 
was only discovered post-mortem. 

The contracted remains of spontaneously cured hydatid cysts ard 
sometimes found. 

Dermoid cysts arc very rare indeed. 

Serous cysts with clear contents arc very rarely met with. Small 
cysts on the surface, when associated wdth thickening of the capsule, 
may possibly be explained as dilated lymphatic vessels ; or possibly a^ 
some fragments of the peritoneal endothelium becoming included inside 
the organ and subsequently giving rise to cystic spaces. 

Cysts containing blood or the debris of oxtravasated blood may some- 
times follow traumatism. 

Pilliet thinks that blood-cysts may be derived from angiomata m 
thfe spleen, the surrounding pulp yielding and giving way (42). 

Mr. J. K. Thornton removed a spleen containing a multilpcular cyst 
with 3/) oz. of blood-stained fluid, in which there was much cholesterin, 
from a girl aged nineteen years. There was no evidence of previous 
traumatism. Microscopically the process of cyst-formation appeared to 
be due partly to breaking-down of the Malpighian bodies, and partly to 
plugging of vessels and destruction of the organ. 




DISEASES OF THE SPLEEN 


533 


Innocent tumours, apart from cysts, hardly ever occur ; the profeence of 
• fibromata apparently in the substance of the organ, and not the common 
lamellar fibromata of the capsule, is referred to by some authors. 

Infarcts. — Clinically infarcts of the spleen manifest themselves by 
pain and tenderness in the splenic region, chiefly duo to the accompany- 
ing local peritonitis, and by some enlargement of the organ. Occasionally 
there may be sudden and severe pain, presumably at the time that the 
embolus Ijecomes impacted in the vessel. As a result of the subsequent 
absorption of the necrosed splenic tissue the temperature is raised. 

Causes of infarction , — Fragments of blood-clot or vegetations dislodged 
from the valves or endocardium of the heart are the most frequent 
source of, embolism of the splenic artery. The same result may follow 
detachment of particles of calcareous material set free from sclerosed 
valves or from atheromatous patches in the aorta. 

These emboli are divisible into two kinds — (i.) infective, those which 
contain pyogenetic micro-organisms, such as are present in cases of infective 
endocarditis or, much more rarely, in infective arteritis. Such emboli 
give rise to suppurating infarcts, and the process is essentially the same 
as that of a pyiemic abscess in the organ ; (ii.) simple or non-infective 
emboli which give rise mechanically to aiuemia, necrosis, and the changes 
of a simple infarction. 

Besides embolism there are other forms of interference with the 
circulation which may result in the production of an infarct. Thrombosis 
in the branches of the splenic artery may liave this effect, as is sometimes 
seen in typhoid, typhus, and relapsing fever ; and commonly in the 
greatly enlarged spleens of leukaemia. 

Occasipnally thrombosis of the trunk of the splenic vein may give 
use to multiple infarcts. In two instances that have conic under my 
own observation, the resulting infarcts have been aiuemic and not haomor- 
•rhagic. It might, perhaps, have been naturally expected that complete 
thrombosis of the splenic vein would have led to a haemorrhagic infarct, 
as in Litten’s experiment of ligature of the renal vein. 

Morbid anatomy of a splenic infarct . — The terminal branches of the 
splenic artery do not anastomose with each other except by capillaries, 
each of them supplies exclusively a definite area of the spleen, they arc 
therefore called end arteries. When one of these terminal branches has 
been recently blocked by a simple non-infective embolus, the area of the 
spleen supplied by it becomes anaemic, and the condition is a white or 
anaemic infarct. .This is what is commonly seen in the spleen ; but 
occasionally this condition of anaemia becomes succeeded l)y one in which 
the area is full of blood, a red or haemorrhagic infarct. # 

The affected area is roughly triangular, the apex being towards the 
lulum of the organ, and corresponding to the occluded artery and the 
base towards the capsule. A thin area of healthy splenic tissue can 
usually, however, be seen immediately under the capsule which, together 
with the capsule^itself, is nourished by the capsular arteries of the organ. 

The anaemia is succeeded by coagulation necrosis ; the affected area 
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^becom^d somewhat swollen or infarcted, projects slightly above the 
surrounding suiface of the organ, and is of a dull white colour. 

If a recent white infarct is compared with the whitish yellow scai 
left by an old infarct, it will be seen that the cicatrisation and contrac- 
tion of the old infarct have led to a depression ; while the recent infarct is 
on a level with or even projects above the surrounding surface. 

When an anaemic becomes a haemorrhagic infarct the blood first 
distends the vessels, which, however, from malnutrition are unable to 
contain it, and allow it to deluge the affected area. This engorgement 
of the vessels Cohnheim regarded as due to a regurgitation of blood from 
the veins of the adjacent areas, which, unlike the arteries, do anastomose. 
Litten’s experiments, however, pointed strongly to the blood being 
derived from the arteries running in the capsule of the organ and not 
from the veins. t 

Following on coagulation necrosis and its accompanying fatty de- 
generation, and probably as a result of the irritating property of the 
fluids derived from the necrosed cells, inflammation is set up around the 
infarction. This is shown by a zone of congestion in the substance of the 
organ, and by local peritonitis on the surface. This inflammation leads 
to an invasion of the infarcted area by young connective tissue cells, 
phagocysts, and so forth ; and the processes of replacement fibrosis and 
absorption of the necrosed tissue take place side by side. Eventually 
a depressed cicatrix is left, with perhaps in the centre, if the infarct be 
large, some encapsuled caseous debris, the remains of necrosed tissue 
which was too extensive to be absorbed. 

Occasionally calcification of the cicatrix of the infarct may occur. 

The local peritonitis may produce loose tags of fibrous „ tissue, oi 
adhesions to adjacent organs, to the omenta or to the diaphragm. 

When an infective embolus lodges on the spleen, the first stages are 
the same as those described above for a simple embolus ; and sometimes’^ 
in infective endocarditis a definite anaemic infarct may be seen before the 
subsequent acute inflammation and suppuration have supervened. This 
soon passes into a pyaemic abscess. 

Abscess. — The softened and often diffluent condition of the spleen 
seen in cases of bacterial infection may be described as a splenitis, and is 
in some degree comparable to lymphadenitis. This condition of the spleen 
is commonly seen in infectious fevers, but very rarely indeed goes on to 
suppuration in these diseases. 

' The causes of abscess in the spleen. — One of the nv)st frequent causes 
of splenic abscess is infective endocarditis. In association with thit^ 
disease the spleen is enlarged and softened, in short, in the condition 
seen in bacterial infection. When an abscess occurs it is the result of 
septic embolism in the organ, giving rise first to an infarct which, instead 
of running the course of an ordinary infarct, breaks down, while extensive 
suppuration is set up by the micro-organisms contained in the embplus. 

Such an infarct in the earliest stages may be anaemioior haemorrhagic, 
but softening and suppuration soon supervene. 
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In pyaemia, abscesses embolic in origin, like those in infective'^ 

• endocarditis, are often met with. Thus Stephen Paget in 430 cases of 
general pyaemia found abscesses in the spleen in 39. 

In pylephlebitis abscesses may form in the spleen, but this is very 
rare as compared with abscesses in general pyaemia. S. Phillips found 
three abscesses in a spleen weighing 38 oz., in which suppurative 
phlebitis of the portal vein was due to perforation of the mesenteric 
veins by a brisitlc. In suppurative pylephlebitis the abscesses in the 
spleen are not ncccssixrily always due to the direct spread of the inflam- 
matory process along the splenic vein, but may be due to general pyaemia 
and septic emboli carried by the arteries. 

Suppuration in the spleen has, in rare instances, occurred in typhoid 
fever; it has been shown to be due to the activity of the typhoid 
l)acillus, and may be* due to secondary infection with other micro- 
organisms. Infarcts, as mentioned above, are found very occasionally in 
tvphoid fever ; they may slough, and thus give rise to an abscess. 

Splenic abscess has also been recorded as a result of malaria, but is 
probably due to a secondary infection by pyogenetic micro-organisms. 

Extension of inflammation from adjacent parts usually only sets up 
peritonitis on the surface of the spleen ; but a perforating ulcer in the 
stomach or colon may penetrate the spleen, and give rise to suppuration 
in the organ. 

Hydatid cysts of the spleen are rare ; if suppuration occurred in a 
cyst embedded in the organ it would closely resemble a splenic abscess. 

Injury has been the only discoverable cause of some splenic abscesses ; 
it probably acts by reducing the resisting power of the organ, and so 
giving fr^^play to any pyogenetic micro-organisms present. 

. A number of cases have been described in which no definite cjiuse 
for splenic abscess was forthcoming ; some of these cases were probably 

• pyaemic and embolic in origin, and secondary to suppuration elsewhere. 
Thus, like cerebral abscess, suppuration in the spleen may be secondary 
to inflammation and suppuration in the thorax. 

A softening gumma, and perhaps actinomycosis, may give rise to the 
appearances of an abscess in the spleen. Actinomycosis, however, when 
it attacks the spleen generally produces a firm growth somewhat like an 
anaemic infarct. 

Tuberculosis . — Generalised iuherrulosis . — In this condition the spleen, 
like other organs, becomes infiltrated with miliary tubercles. 

They are mucji more evident on the capsule than in the substance of* 
the organ, where there is moreover some difficulty of distinguishing 
them by the naked eye from Malpighian bodies. On the surface ^hey 
appear as gray, rarely as yellow points ; occasionally they may set up^ 
local perilonitis, and may even give rise to the formation of a fibrinous 
membrane on the surface of the organ. On section of the or^an, gray 
miliary tubercules can, according to Sir S. Wilks, be distinguished from 
Malpighian bodies by the fact that, when exposed to a stream of water, 
the normal splenic tissue is dislodged sooner and more easily than the 
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Huberclea which cling to the trabeculae. In generalised tuberculosis the 
f spleen is enlarged and soft ; when of rather older date, the tubercles • 
may caseate while still remaining discrete. 

Chronic tuberculosis , — Large caseous masses, though common in the 
spleens of animals, are by no means common in man; whe% they do 
occur, they are more often met with in children than in adults. 

Large, round, caseous masses, with some smaller miliary tubercles near 
them, are somewhat loosely embedded in the spleen substance. After a 
time they soften down in the centre, and can then be recognised at once. 
Caseating tuberculous material, before it has softened down, cuts with a 
firm section, and to the naked eye so closely resembles the “ hard-bake 
spleen of chronic or hard lymphadenoma that a microscopic examination 
may be required to distinguish between them. 

The caseous masses are not, as a rule, suriounded by fibrous tissue ; 
but in cases of exceptional chronicity the spleen may be extensively fibrosed, 
and so pigmented as to resemble lymphadenoma ; especially when there is 
little caseation. Calcification may occur in the caseous tuberculous patches. 

Microscopically, giant cells are usually abundant ; but the giant-ccll 
system is often incomplete, and the demonstration of tubercle bficilli may 
be difficult. 

Syphilis . — Acquired syphilis . — During the exanthem the spleen is often 
found to be enlarged, presumably as the result of the local action of the 
syphilitic toxin. 

In the tertiary stixge gummata are rarely met with ; Dr. Still has 
only been able to collect twenty recorded cases. When present, they 
may reach a very large size ; thus, in a case recorded by Drs. Del<^pine 
and Sisley, one-third of the spleen, which, though it was not.ljjTdaceous, 
weighed 38 oz., was occupied by a large gumma; numerous smaller 
gummata were present, and there was general fibrosis of the organ. 

Over a gumma capsulitis and adhesions to the diaphragm and adjacent 
parts are found, especially if it impinges on the surface. Apart from 
* gummata capsulitis is often found in the bodies of syphilitic subjects. 
Cicatrices involving the substance of the organ may result from gummata 
which have undergone absorption. 

As a consequence of syphilis lardaceous change in the spleen often 
results. 

In congenital syphilis the spleen is generally enlarged, and firmer than 
normal; sometimes the splenic enlargement is excessive and may be 
•associated with hepatic enlargement. Dr. Gee found eijlargement in one- 
fourth of all cases of hereditary syphilis. 

^structurally there may be a general fibrosis, sometimes attacking the 
pulp especially, at other times radiating from the fibrous trabeculae. 

Lardaceous disease may occur as in acquired syphilis. Dummata 
appear to be very rare, rarer perhaps than is usually thought ; Dr. Still 
was only able to collect six cases in children. Of these, four occurred in 
late hereditary syphilis between the ages of six and elev^ years, and the 
other two in early infancy. In four of the cases there were gummata in 
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the liver, and in a fifth in the kidney. In none of the cases wa* there a 
solitary gumma in the spleen ; usually they were numerous, and in three 
miliary. 

Rickets. — The spleen is generally regarded as enlarged in rickets ; 
thus T. (iolcott Fox and Ball record sixty-three cases of enlarged spleen 
in children, all of whom were rickety, and (piote Gcrhardt, who found 
splenic enlargement in thirty-five out of fifty-four rickety children, and 
Kuttner, who fpund it forty-four times in sixty cases of rickets ; lower 
estimates put it at 40 per cent. 

On the other hand, Henoch, Donkin, and V. Starck regard enlarge- 
ment of the spleen in rickets as merely accidental, and not due to the 
same caii^e that produces the skeletal and other characteristic features of 
the disease. 

The enlargement may in some cases be apparent rather than real, and 
due to downward displacement of the organ as the result of rickety 
deformity of the thorax. In other cases some other disease may have 
been present; thus, in one of Sir W. Jenner’s cases of “ albuminoid 
change in rickets, the spleen of a very anaemic boy, bai*ely two years of 
age, weighed 9.V oz. ; the details of the case are quite compatible Avith 
the view that he had splenic anaemia in addition to rickets. The enlarge- 
ment of the spleen can also be explained as the result of some toxic 
absorption from the intestines, or lungs, which, in rickets, are both fre- 
ipiently in a condition of catarrhal inflammation. Dr. Ilogbcn ascribed a 
form of biliary cirrhosis in the livers of rickety children to this cause, 
and the hyj)othesis might be extended to explain any fibrosis that might 
chance to be found in a rickety child’s s])leen. To sum up, the spleen is 
frequentl^i^ound enlarged in rickets, but it is of no special importance, 
iuid presents no definite pathological lesions. 

Lardaceous disease . — The spleen seems to be the organ most fr ecjuently 
attacked ; thus, in fifty-eight cases of lardaceous disease tabulated by Dr. 
F. C. Turner, the spleen was involved forty-eight times, the liver thirty 
the kidneys fifteen, and the intestines ten. In twenty- three of these caseii / 
the spleen was the only organ invaded. 

Lardaceous disease attacks the spleen in two Avays : — 

(i.) The “sago” spleen; the capillaries of the Malpighian bodies are 
the parts affected, the arteriole in the centre of the corpuscle being as a 
rule healthy. The Malpighian bodies are enlarged to three or four times^ 
their normal size, and, being translucent, to the naked eye resemble 
grains of sago. The pulp and the lymphoid cells are unaffected. The* 
sago spleen is firm, someAvhat anaemic, and increased in size. 

(ii.) The diffuse, waxy spleen, uniformly lardaceous or bacony spjpen. 
This is much less common than the sago spleen. The chief changes are in^ 
the walls *of the blood sinuses, Avhich become much thickened and^sAvollen. 
The lining endothelium is not affected. The small arteries are affected, 
but tjie trabeculae remain unattacked. The Malpighian ])odic3 are un- 
affected, or affected but rarely ; they may be present, but more often they 
hav^e disappeared. The splenic pulp becomes lardaceous secondarily. The 
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diffuse, fivaxy spleen is enlarged, and is heavier than the sago variety , 
it is resistant, and presents a dry surface on section. 

For a detailed account see article on “ Lardaceoiis Disease,” vol. iii. 
p. 255. 

Malignant disease of spleen. — It is doubtful whether prin^ary carci- 
noma of the spleen ever occurs. In 1886 Notta collected nine cases, and 
gave a clinical account of a case, in which, however, no post-mortem 
examination was made. It may possibly have been a sarcoma of the left 
kidney with secondary growths in the spleen and liver, inasmuch as the 
first symptom was hsematuria. 

A few cases have been described, which, like GaucheFs (20) V ejntJdlioma 
primitif de la rate, are probably examples of the splenic lesion Qf splenic 
ansemia. Recently Picou and Ramond have given a careful account of 
this condition, and regard it as a carcinoma derivecl from pancreatic cells 
included in the spleen during foetal life. They had seen such cells in a 
three months’ foetus, and Peremeschko had described the same appear- 
ance in the spleens of embryos, young children, and suckling women. 
This hypothesis is a reasonable explanation of the presence in the spleen 
of a tumour thought to bo carcinomatous ; but it cannot be said that the 
existence of primary carcinoma of the spleen has yet been positively 
proved. 

In Picou and Ramond’s case an enlarged spleen was removed by- 
laparotomy from a woman who had been ill for four years ; it contained 
large cells 16-30 fi, with nuclei 4-8 /x. A similar appearance is described 
by Collier in the enlarged spleen of a child who had been ill for two 
years. Clinically, the long duration of the disease and the general 
resemblance to splenic aiitemia are against the malignant iia^^ire of the 
change in the spleen, and in favour of its being the lesion of chronic 
splenic anaemia. Gaucher (21), in fact, in Debove and Bruhl’s description 
of splenomegalie primitive or splenic anaemia, recognised the condition ' 
which he had previously called Vepithdliome primitif de la rate. Moreovei, 
from a pathological point of view, the large cells resemble those seen in 
chronic inflammatory conditions of lymphatic tissue. This enables us to 
explain the fact that in Ramond and Picon’s case the adjacent glands in 
the hilum of the spleen showed the same characteristically large cells, 
without being driven to the conclusion that the splenic condition was 
necessarily carcinomatous because there was a secondary growth in the 
adjacent lymphatic glands. In other instances, as in a case reported on 
'by the Morbid Growths Committee of the Pathological Society (3), and 
found to be carcinoma, the possibility of a primary growth has not been 
defvpitely excluded. 

With regard to primary sarcoma of the spleen, there is no a 
‘ reason against its occurrence, as there is against primary carcinoma 
Possibly it may occur, Hamilton says that it undoubtedly does ; but it 
must bo extremely rare. Dr. Norman Moore has described a mixed.celled 
sarcoma of the spleen which grew directly into the stomaeh, and Weichseb 
baum a fibro-sarcoma. 
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A pulsating cavernous angioma with a secondary growth on the liver 
has once been seen. 

Secondary growths arc by no means frequent in the spleen. Thus, 
in 735 autopsies of carcinoma of the mamma the spleen was the site of 
secondar}! growths in seventeen cases; and in 244 cases of cancer of the 
uterus there was only one case in which a secondary nodule was found in 
the spleen (39). Of 161 cases of carcinoma of all parts of the body collected 
from the post-mortem records of St. George’s Hospital by Dr. A. Walker, 
secondary growths were met with in the spleen in seven, while in fifty- 
four cases of sarcoma from the same source there was but one instance 
of a secondary splenic growth. 

In fiity cases of melanotic sarcoma quoted by Von Ziemsseii the spleen 
contained secondary growths in thirteen. 

In cases of carcinomft of the cardiac end of the stomach the spleen 
may become invaded by continuity of growth ; it may also, of course, 
become infected from the surface in cases of general malignant disease of 
the peritoneum. 

For spleen in mularin^ lymphadenoma^ sphmir, anmnin, and h^vkannia 
the reader is referred to the special articles on those subjects. 

Wandering spleen is dealt with in the article on “ Enteroptosis.” 

H. D. Kolleston. 
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ADDISON’S DISEASE 

Synonyms. — Morhus Addisonii, Melasmi Addisonii, Bronzed disease^ 
Asth^iiie simfnaley Melanodermie asthdnufiie. 

Definition. — An exaggeration of the normal pigmentation of the skin, 
associated with extreme prostration and a tendency to syncope, nausea 
and vomiting. During life no morbid lesion is discoverable^, H<ud post- 
mortem alteration of the suprarenal capsules is the chief or only change 
found. 

History. — In searching for the cause of pernicious ancemia Thomas 
Addison of Guy’s Hospital discovered the association between disease 
of the suprarenal bodies and the train of symptoms that bear his name. 

This observation was first reported publicly in a paper (4) read in 1849 
before the now extinct South London Medical Society ; but it attracted no 
attention until 1854, when Addison (3) published a monograph of thirty- 
nine pages “On the Constitutional and Local Effects of Disease of the 
Suprarenal Capsules.” The discovery was slow to receive general recogni- 
tion, and in the prefatory remarks appended to the reprint of this paper 
•on Addison’s collected writings, published by the New Sydenham Society 
in 1868, eight years after his death, it is stated that “even now it 
(AdiJison’s disease) does not find a place in the nosology of some 
writers.” 

* To the loyal and unselfish efforts of Sir S. Wilks the general accepta- 
tion of t\iis remarkable discovery is largely due ; he collected, sifted, and 
‘ described the clinical features and pathological details of numerous cases 
of the disease in the Guy’s Hospital Reports (56). 

Trousseau, in his widely -known clinical lectures, gave honour to 
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whom honour is due in naming the morbid entity Addison’^ disease 
(52). The late Dr. Headlam Greenhow wrote largely on the subject, 
more especially in the Croonian Lectures on Addison's disease before the 
College of Physicians in 1875, in which ho^collected a large number of 
cases, and gave a very complete review of the subject, to which little was 
added for fifteen years. 

Within the last few years the great advance on our physiological 
knowledge of the so-called ductless glands has led to corresponding 
interest and research in connection with their diseases. This has 
resulted in considerable attention being paid to the pathology and treat- 
ment of Addison’s disease. 

Comparatively little has been added to our knowledge of the clinical 
aspect of the disease since it was first described by Addison. The n.aturc of 
the lesions found and th<f mechanism by which they lead to the symptoms 
characteristic of the disease have, however, been interpreted in dificrent 
lights. 

Addison in his original memoir considered that any lesion of the 
s\iprarenal bodies which interfered sufficiently with their function would 
give rise to the disease. Wilks narrowed down this bi’oad concei)tion, 
and insisted that all genuine cases of the disease are due to one and thi' 
same lesion, which he considered to be a primary inflammation of tlu^ 
s\iprarenal bodies homologous to hepatic cirrhosis ; and that the symptoms 
were not due to the changes in the suprarenal bodies, l)ut to the effects 
thus secondarily induced in the adjacent sympathetic. These views were 
endorsed ]fy Dr. Greenhow, and for many years were accepted without 
demur. 

Sinc^lhe theory of the internal secretions of glands has become 
established on an experimental basis, and especially as a result of the 
work of Abclous and Langlois (1) in France, and of Schafer and Oliver (45) 
in this country, opinion has reverted, in a more definite form, to the view 
first expressed by Addison, that the symptoms are due to interruption 
of the functional activity of the suprarenal capsules. 

Etiology. — The disease is decidedly rare ; Osier (38) thinks it is even 
less common in America than in Europe. It occurs much more frecpicntly 
in males ; of 193 cases tabulated by Greenhow, 125 (or 65 per cent) were 
males, and 68 (or 35 per cent) females. 

It occiu-s on an average at about thirty-one years of age, and is 
extremely rare late in life ; while only a very few examples in infants 
have been recorded. 

It does not seem to be proved that the disease is more frequently 
seen in tuberculous families, or that it is in any way hereditary. ^It is 
interesting, however, to note that Andrewes (8) has recorded two case^ 
in brothers. » 

Tuberculous disease of the suprarenal bodies may be associated with 
tubercle elsewhere in the body, and may spread, by a process of ex ten- ' 
sion, from tuberculous osteitis of the neighbouring lumbar vertebrae. 
Alexais and Arnaud (6) were able to refer to twenty -three cases of 
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this association of morbid changes. On the other hand, the suprareniil 
bodies are often the sole site of tubercle in the body. Strains or 
injuries to the back and blows on the abdomen have seemed to be the 
cause of the disease ; this' may be explained by supposing that the 
injury so impaired the vitality of the organs as to render them wlnerable 
to the tubercle bacilli : or, again, traumatism may have given rise to 
haemorrhage into the substance of the suprarenal capsules ; the destruction 
of the glands, and the subsequent fibrosis, leading to the* development of 
Addisoii^s disease. Haemorrhages into the suprarenal bodies, probably 
due to trauma, were found in 26 out of 130 still-born children examined 
by Dr. Spencer (47). Wainwright (54) has recorded the case of a child 
aged two months, in whom the organs showed changes probably duo to 
imperfect absorption and organisation of blood extravasated into their 
substance. Possibly, in some instances, AddiAoii’s disease may be the 
result of extensive damage received from the extravasation of blood into 
their substance during birth ; the slighter cases probably end in recovery, 
or no signs of the disease appear. 

Greenhow was of opinion that Addison’s disease was more rarely 
seen among the upper ranks of society than among the labouring classes, 
who are more exposed to injury. It must be remembered, however, that 
it is far from being a common disease ; and that if its incidence in the 
labouring and leisured classes were proportionately equal we should see 
many more cases among the former. 

Morbid anatomy . — Condition of the suprarenal capsfules in Addison':^ 
disease . — In Addison's original paper (published in 1854) l\ cases are 
recorded ; in five of these cases there was caseous tubercle in both 
suprarenals, and in one case tubercle was present in one supra»r^al. One 
case (No. 4) appears to have been an example of cirrhosis and atrophy. In 
three cases there were secondary carcinomatous growths in the suprarenals ; 
bilateral in one case, unilateral in the other two. In one additional case 
there was a secondary nodule of carcinoma blocking the right suprarenal 
vein and associated with haemorrhage into the corresponding capsule, but 
there were no growths in either. 

Addison took a characteristically broad view of the relation of the 
symptoms to the morbid lesions, and expressed himself to the effect that 
any morbid lesion of the suprarenals may produce the same result, and 
that the result depends not so much on the nature of the organic change 
as upon the interruption of some special function of those organs. 

*' After the publication of his original memoir, Addison appears to have 
been inclined to modify his views in respect of the multiplicity of morbid 
conditions of the suprarenal capsules and the uniformity of the series of 
symptoms, and to have desired to remove from among the cases in his 
monograph those of malignant disease of the suprarenal capsules. With 
regard to the cause of the symptoms, he conjectured that the intimate 
connection of the suprarenal bodies with the sympathetic was largely 
concerned in their production ; thus in some degree •throwing over 
his original opinion that the interruption of some special function of 
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the suprarenal capsules was the explanation of the characteristic fetitures of 
the disease. 

According to Sir S. Wilks (Guy’s Hospital Reports, 1862 ), Addison at a 
discussion at the Royal Medical and Chirurgical Society expressed himself 
as follow^:— “ We know that these orpiis (the suprareiials) are situated in 
the direct vicinity and in contact with the solar j)lcxus and semilunar 
ganglia, and receive from them a large supply of nerves, and who can tell 
what influence tjie contact of these diseased organs might have on these 
great nerve centres, and what share that secondary cftect might have 
on the general health and in the production of the symptoms presented?” 

Wilks taught, and with no uncertain voice, that all genuine cases 
of Addisgii’s disease are due to one and the same lesion of the suprarenal 
bodies. This view might be called the unity of Addison’s disease. The 
lesion would now be xoiisidered to be tuberculous, but Dr. Wilks con- 
sidered it to be a primary inflammation comparalfle to hepatic cirrhosis, 
and regarded the atrophied cirrhotic condition of adrenal bodies, some- 
times seen, as the last stage of the fibro-caseous change. 

Dr. Greenhow was a follower of the doctrine of the unity of Addison’s 
disease, and therefore criticised severely all the recorded cases in which 
the morbid condition of the suprarenal bodies was other than the fibro- 
caseous change ; and concluded either that tho symptoms (especially the 
pigmentation) were not characteristic of Addison’s disease, or that the 
lesion found was incorrectly described. 

The conditions of the suprarenal bodies recorded in cases of Addison’s 
disease are the following : — 

(i.) The fibro-caseous lesion due to tuberculosis — far the commonest 
conditioi^J^und. 

. (ii.) Simple atrophy, sometimes so extreme that the organs cannot be 
found after death. 

' (iii-) Chronic interstitial inflammation leading to atrophy. 

(iv.) Malignant disease invading the capsules, including Addison’s 
case of a malignant nodule compressing the suprarenal vein. 

(v.) Blood extra vasated into the suprarenal bodies. 

(vi.) No lesion of the suprarenal bodies themselves, but lesions, 
pressure, or inflammation involving the semilunar ganglia. 

The first is the only common cause of Addison’s disease. The others, 
with the exception of simple atrophy, may be considered as very rare. 

(i.) The fibro-caseous or tuberculous change in. the suprarenal bodies 
begins in the medulla. It has been said to start in the cortex, but this* 
must be exceptional. Care must be taken not to regard as small tuber- 
culous masses the fatty adenomata which are frequently present on^the 
surface of the cortex. Miliary tubercles, at first scattered in the substance^ 
of the medulla, increase in size, and, by coalescing, gradually replace the 
whole or varying amounts of the organs, which thus become enlarged — 
weighing several times the normal amount — nodular, and deformed. After 
destroying the qprtex this morbid process readily sets up inflammation in 
t-he contiguous tissues, and is the cause of adhesions to the surrounding 
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organs. ^ When it is of old standing, fibrous tissue is developed around 
the caseous or mortar-liko tuberculous masses, which from calcareous 
infiltration may become cretaceous. On the other hand, the caseous 
material may soften down so as to form an abscess in the enlarged 
suprarenal capsule. d 

Tubercle bacilli have been found very frequently ; though, on the 
other hand, repeated and careful examinations may fail to demonstrate 
their presence. Delc^pine inoculated caseous material from the suprarenal 
bodies of a case of Addisons disease into guinea-pigs after Villemin’s 
method, but no tuberculosis resulted. From this it may be concluded 
that, although the lesion is generally tuberculous, it is not necessarily so 
in all cases, or at least cannot be proved to be so. ,, 

Generally the lesion is present, though often in different stages, on 
both sides ; but since its discoverer’s time, case^' of well-marked Addison 
disease have been found associated with a unilateral lesion. 

The fibro-caseous change is the one usually met with in Addison’s 
disease. In 285 cases collected by Lewiii it was present in 211 
As in the lungs so in the suprarenal bodies, the tuberculous is moi(* 
frequently seen than any other form of chronic inflammation. 

Tuberculous change in the suprarenal bodies is frequently found 
without any signs or symptoms of Addison’s disease, present or past 
Such cases should not be described as “Addison’s disease without any 
symptoms ” ; for the affection is a clinical and not a pathological entity 
Of 131 cases in which death was chiefly or directly duo to tubercle 
this was the case in 1 8. In 1 1 the lesion was unilateral, bilateral in the 
remainder. In contrasting the comparative liability of the suprarenal 
bodies to tuberculosis with the marked immunity of the thyroid glajid 
it is noteworthy that the physiological actions of their respective extracts 
are opposed. 

(ii.) Well-established examples of simple atrophy (43) of the supra-' 
renal capsules, without any fibrous increase in the substance of the 
organ, or of any fibrous adhesions around them, have often been described 
as giving rise to the clinical picture of Addison’s disease. The 
atrophy in some of the cases was extreme, the organs in many cases 
requiring very careful and minute dissection. In some instances they are 
described as being of the size of peas. It cannot bo wondered at that in 
some cases, as in Dr. Spender’s, they are described as being absent. 
These cases are of great importance, as will be seen later, in supporting 
* the view that the symptoms of the disease are due to <the absence of the 
functional activity of the organs, and not to irritation of the neighbouring 
important sympathetic nerves. In these cases of atrophy the sympathetic 
e plexuses and semilunar ganglia were in most instances carefully examined, 
and staged to be normal. 

(iii.) Chronic interstitial inflammation of the suprarenal bodies, 

‘ leading to atrophy, and homologous with atrophic cirrhosis of the., liver, 
has given rise to typical Addison’s disease. The fibrosis is quite un- 
connected with the production of any caseous material, and does not 
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show any evidence of tubercle, such as bacilli. The late Dr. Hadcfon (20) 
• compared this change in the suprarenal bodies to those met with in the 
thyroid gland in myxoedema, and expressed his opinion that the essential 
factor in Addison's disease is, as in myxoodema, a destructive change, the 
anatomical condition being of no consequence as long as it is destructive. 

(iv.) Malignant disease of the suprarenal capsules occasionally gives rise 
to some of the symptoms of Addison’s disease ; such as gastric disturb- 
ance, extreme debility, and pigmentation. Characteristic cases of Addison’s 
disease are naturally those in which there is no other organ affected, and in 
which the disease runs its own course without any complications. When 
growths develop secondarily in the suprarenal bodies the 2 ^i’imary growth 
may give •rise to symptoms which throw into the shade or obscure any 
thg.t may be due to interference with the suprarenal bodies. The com- 
paratively rapid progress f)f the primary malignant disease may kill the 
patient before the secondary affection of the suprarenal bodies has had 
time to lead to any distinct symptoms. Again, in many cases the presence 
of malignant disease, if ascertained, would bo quite sufficient to exjdain 
any symptoms which otherwise might be due to suprarenal disease. 
Still, from Addison’s time downwards, examj^les of secondary malignant 
growths in the suprarenal capsules associated with the sym 2 )toms, 
especially with the pigmentation, of Addison’s disease have been 
recorded ; and it is to bo borne in mind, therefore, that now growth in the 
suprarenal bodies may j)roduco symf)toms comf)arablc to those met with 
in definite cases of Addison’s disease. 

It is un^doubtedly true that the suprarenal bodies may apparently })o 
almost completely destroyed by carcinoma, and yet no si^ecial symi)toms 
result. Tbi# same, however, is true of tubercle, and especially where 
there is extensive tuberculous disease elsewhere. Perhaps in both cases 
death occurred before symptoms characteristic of Addison’s disease have 
had time to develop. 

In primary malignant disease of the suprarenal bodies there seems 
little evidence that the symptoms of Addison’s disease occur. 

(v.) A few cases have been recorded, showing an apparent connection 
between haemorrhages into the suprarenals and blood -cysts occupying 
them, on the one hand, and the symptoms of Addison’s disease on 
the other. 

(vi.) Definite lesions of the suprarenal bodies are present in about 88 
per cent of the cases of Addison’s disease (23). Apart from disease of the 
suprarenals of the* various kinds already mentioned, there are cases in 
which symptoms like those met with in Addison’s disease are found 
in association with alteration of the semilunar ganglia or abdomifial 
sympathetic ; the suprarenal bodies appearing healthy. Thus the 
solar plexus and semilunar ganglia have been surrounded by Jymph- 
adenomatous growths, while the suprarenal bodies were found to be intact. 
In such instances there must bo considerable interference with the vas- 
cular connections*of the suprarenal bodies, more especially with the thin- 
walled veins or lymphatics. 

VOL. IV 2 N 



546 


SYSTEM OF MEDICINE 


CoMition of the adjacent symjyatheiic, etc . — The condition of the semi- 
lunar ganglia and sympathetic plexuses has been the subject of much * 
attention. They have been found invaded by the inflammatory process, 
sclerosed, and degenerated. 

Dr. Greenhow described two stages in the process : (a) % stage of 
irritation of the semilunar ganglia and the nerves connecting them with 
the suprarenal capsules, as shown hy redness and swelling; and (6) a 
further stage of atrophy and fatty degeneration. o 

On the other hand, the absence of any alteration of these same 
structures has been repeatedly recorded. Thus 49 cases of Addison's 
disease duo to tuberculous disease of the suprarenal bodies, in all of which 
the condition of the sympathetic was specially examined, wer(^ collected 
from various sources by Alexais and Arnaud. In at least 12 — that is, 24 
per cent — of these cases the nervous structures^'were described as normal. 
An intimate knowledge of the normal anatomy of the parts is of great 
importance. The extremely careful examinations made by Dr. Robinson 
for Dr. Mann (32) on two cases of Addison's disease serve as a model for 
such investigations ; since a control examination Avas made at the same 
time of the same structures from a patient of the same age in whom there 
was no reason to suspect anything abnormal. 

Von Kahlden has described hyaline degeneration and thiekening 
of the vessel walls, small-cell infiltration, and haemorrhages in connection 
with their adventitia, and pigmentary atrophy of the ganglion cells and 
thickening of their capsules. He considers that these changes have a 
direct causal relation to the symptoms of Addison's disease. Ho found 
the splanchnic nerves in the two cases quite healthy, t/urgens and 
Fleinor, however, have described degeneration of the spi^chnics in 
Addison's disease. The bearing of these observations must be considered 
in the light of Halo White's description of the normal histology of 
the semilunar ganglia in adults. The cells are pigmented and atrophied,*' 
the degree of atrophy increasing with age ; the fibrous tissue was often 
very much increased in amount, and in a few instances the section Avas 
crowded with leucocytes Avithout any apparent reason. 

The condition of the semilunar ganglia and of the adjaeent sympathetic 
being so inconstant in cases of disease, the changes described in them 
have no satisfactory claim to be considered as causal factors in the pro- 
duction of the disease. 

Changes in the central nervous system have been described in a feAV 
cases only, and, if they had any relation at all to tli>e disease, were the 
result rather than the cause of the morbid state. A softened condition 
of%the brain, Avith an increased amount of cerebro-spinal fluid, has been 
recorded in some cases of Addison's disease, and was piobably accidental ; 
but itfi^ occurrence is of interest from the marked inflammatory changes 
resulting from removal of the suprarenal bodies in animals in Tizzoni’s 
hands. Tizzoni quotes two cases of Addison’s disease in which Jesions 
of the central nervous system were found: 1. Bourredi's case: Caseous 
change in the suprarenal bodies associated Avith hypersemia of the cord, 
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perivascular inflammation, degeneration of nerve fibres, and cha^l"es of 
varying degree in the ganglion cells. 2. Semmola’s case : A normal 
condition of the suprarenal capsules, accompanied by mucoid degeneration 
of the stroma of the abdominal ganglia of the sympathetic, and small-cell 
infiltratiom around the central canal of the spinal cord. 

In connection with the view that Addison s disease is of the nature of 
a toxaemia, it would be natural to expect to find changes corresponding 
to those described recently in the spinal cord in pernicious anamiia. 

Neuritis of the posterior root ganglion and sclerosis of the cord have 
been described in some cases, but further observations are required. 

Other anatomical lesions. — Hypertrophy of the lymphoid follicles 
of the stemach and intestines, enlargement and softening of the spleen, 
ayd occasionally pers^tence of the thymus, may occur. Dr Green- 
how spoke of the promintfneo of the lymphoid follicles of the intestinal 
tract as one of the characteristic, though perhaps not quite invariable 
lesions of the disease. 

' Pigmentation of the peritoneum has been rcconled in a few isolated 
instances, but is probably the result of inflammation, and not therefoi*e 
of any special importance. Similar change is not met with in other 
serous membranes. Pigmentation of the pia mater (24) has once been 
observed ; but here again it may possibly have been due to some accidental 
or concomitant cause, such as the melansemia of ague. 

Pigmentation of the peritoneum and mucous membrane of the intestine 
occurred in a case of Addison’s disease under Dr. Allchin (7) ; there were 
old peritoneal adhesions, but the specimen is quite free fi-om any ulceration. 

Anatomical distribution of cutaneous Addison's disease . — 

Microscopiililly the pigment is found in the cells of the stratum Malpighii, 
the more superficial layers of the epidermis being quite or almost free 
from any pigment. 

The dermis shows a few pigmented cells, “ carrier cells,” which, it is 
thought, convey the pigment from the blood-vessels of the dermis to the 
stratum Malpighii. These wandering cells are found around the vessels 
ni the superficial parts of the dermis, where they absorb pigment from 
the blood-vessels, the mode of absorption being doubtful. That 
haimoglobin is not absorbed directly is shown by the absence of iron 
from the pigment of the skin, both in normal conditions and in Addison’s 
disease. If eventually the pigmentation of normal skin is derived from 
the blood pigment, very considerable metabolism must intervene. Possibly 
the skin pigment ijf not derived from that of the blood, but is manufactured 
by the activity of the cells of the tissue, which itself depends on the supply 
of lymph. This supply of nutrient lymph would in its turn vary tfith 
the conditions of the neighbouring vessels. 

Further, it has been suggested that the pigmentation of A^ldison’s 
disease is due to an increased formation of pigment in the stratum Mal- 
pighii . depending on excessive or altered nervous stimulation; but it is 
evident that it ^s extremely difficult to eliminate vascular changes as a 
factor in pigmentation, since in all probability increased nervous stimulation 
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md increased functional activity of the skin would both be accompanied 1)\' 
vascular dilatation. The existence of special nerves influencing pig- 
mentation, through their action on cells like chromatoblasts, has not yet 
Deen proved. 

The view that the pigmentation is due to an increased •supply of 
blood pigment passing into the skin as a result of functional or organic- 
changes in the vessel walls is perhaps that generally accepted. 

Situation of the pigment mi the mucous ^riemhi'ane . — According to Dr. 
Greenhow, the pigment in the tongue is found in the same layer as in 
the skin ; namely, the stratum Malpighii or mucosum. Haddon found 
the pigment quite as plentiful in the corium as in the stratum mucosun] 
of the buccal mucous membrane. Tizzoni, in the pigmentation 'produced 
experimentally in the buccal mucosa of rabbits, fcvmd pigmented carrier 
cells in the corium, and pigment in the deeper layers of the stratum 
mucosum. 

Dr. Dixon Mann draws a sharp distinction between pigmentation of 
the mucous membrane and that of the skin. Pigmentation of mucous 
membranes is not general ; it requires certain local conditions (friction, 
local hypersemia) for its development, and the pigment has a different 
histological site. The corium contains pigmented carrier cells, as is thc^ 
case in the skin, but the stratum mucosum contains no pigment, possibly 
because the cells composing it do not have the finger-liko processes which 
in the skin are thought to receive the pigment from the carrier cells. 
When, exceptionally, pigment was found in the stratum mucosum, it was 
seen to be not in but between the cells. , 

Pathology. — The association between the morbid lesions on the 
adrenals and the characteristic symptoms of Addison’s disea5l5>has given 
rise to much discussion. There are two distinct theories which require 
consideration. 

The nervous theory of Addison’s disease. — The early experimental" 
work of Phillipeaux, Harley, and, more recently, of Tizzoni, pointed 
to the absence or unimportance of any function on the part of the supra- 
renal bodies. This negative view of the functions of the suprarenal 
bodies held the field from Addison’s discovery until quite recent times 
On such a physiological basis the connection between disease of the 
suprarenal capsules and Addison's disease was explained by the secondary 
morbid changes, induced by the lesions of the suprarenal bodies, in the 
c neighbouring semilunar ganglia, solar plexus, and sympathetic nerves 
This conception will be for ever associated with the n5mc of Sir Samuel 
Wilks. It was based on post-mortem investigation, showing the spread 
of inflammation from the tuberculous suprarenal bodies to the semilunar 
* ganglia and other branches of the sympathetic. 

Dr.* Greenhow inferred that at least all the more important features 
and prominent symptoms of the disease were due to morbid changes in 
the nerves, the changes in the nerves being first of the nature of irritation 
and later of atrophy. The collapse and the extreme stalte of debility are 
thus explained as the result of the altered condition of the sympathetic in 
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the abdomen. The vomiting and pigmentation are rcfer^’cd to the direct 
irritation of the sympathetic by the caseous material in the suprarenal 
bodies, or to the same cause acting reflexly through the cerebro spinal 
system. 

The ^iew of Wilks and Grecnhow may be summarised thus : — The 
lesion is primary in the suprarenal bodies, and always of the same Jiature ; 
while the symptoms of the disease are duo to the secondary eftcct on tlio 
adjacent sympathetic, the solar plexus, and the semilunar ganglia. Arnaud 
and Alexais accepted the principle, but, by limiting the nervous changes 
to the ganglia in the fibrous capsule of the adrenal bodies, they were able 
to explain the fact that in Addison’s disease the solar plexus and semi- 
lunar ganglia may be healthy. 

A natural modification of these views is that Addison’s disease is due 
to changes in the abdomifial ganglia and sympathetic, which may be due 
to disease of the supiarenal bodies, but are independent of a special, 
or indeed of any lesion in them. This theory was supported by Jaecoud, 
von Kahlden, and others, from the clinical and morbid anatomy points of 
view, and by the experimental researches of Tizzoni. It has l)ecn 
suggested that the irritation of and subsequent changes in the ganglion 
cells and sympathetic fibres enclosed in the fil)rous capsule of the suj)ra- 
lenal bodies give rise to the symptoms of Addison’s disease (G). In this 
way the nervous theory of Addison’s disease can be u])held even in cases 
where the semilunar ganglia and abdominal sympathetic are not found to 
have undergone any abnormal change. The comparative rarity of these 
ganglion colls in the capsule of the organ renders this view unlikely, and 
in any case it would not explain the symptoms when the capsules are 
merely ateophied. The unimportance of the part played by the supra- 
renal bodies themselves was carried to an extreme by Scmmola. He 
believed that not only had changes in the suprarenal bodies nothing 
to do Avith Addison’s disease, but that also when they did exist, they Avere 
trophic lesions duo to disease of the nerves Avhich presided over their 
nutrition. 

The nervous theory does not explain the numerous cases recorded of 
typical Addison’s disease, in Av^hicli special attention has been paifl to the 
condition of the semilunar ganglia and adjacent sympathetic, and in Avhich 
they have been found to be normal ; since continued irritation could not 
last for any time Avithout setting up local inflammatory changes. Still 
less does it explain the occurrence of the symptoms of Addison’s disease 
associated with siaiple atrophy of the adrenal bodies. * 

Conversely, there are numerous examples of sIoav irritation of the 
abdominal sympathetic by enlarged glands, spinal caries, surgical #Rnd 
tuberculous kidney, abdominal aneurysm, and chronic iDcritonitis, Avhcrc^ 
no symptoms of Addison’s disciise appeared, excej^t, perhaps, some ing- 
mentation. 

E;cperimental cutting of all the nervous connections of the supra- 
renal body doe» not give rise to the symptoms, produced cither by its 
removal or by ligature of its efferent vein (Thiroloix), Avhich arc some- 
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what afialogoua to those of Addison’s disease in man. Experimental 
removal of the coeliac plexus leads to rapid emaciation, low temperature, ' 
diminution in the amount of the urea in the urine, acetonuria (though 
this is disputed), and acetonsemic coma. These results do not support 
the view that Addison’s disease is due simply and solely to anairritating 
and destructive lesion of the sympathetic around the suprarenal bodies 
As has been already seen, the nervous theory is untenable, at any rate 
in any exclusive sense, for the sympathetic in the nwghbourhood of 
the suprarenal bodies is not constantly altered. 

The theory of suprarenal Inadequacy. — If the purely nervous theory 
of Addison’s disease cannot be reconciled with the facts, attention must 
be directed to Addison’s first and original view, that the symptoms of the 
disease are due to interference with the functional activity of the supra- 
renal bodies. This is to say in other words thrfL Xddison's disease is the 
outcome of suprarenal inadequacy. Before considering the functional 
activity of the suprarenal bodies it will be well to clear the ground by 
inquiring whether the facts of morbid anatomy arc consistent with tin* 
hypothesis that Addison’s disease is due to interference with or loss of 
function of the suprarenal bodies. 

Bearings of mm'hid anatomg on the theory of adrenal inadequacy , — 
It is known that destructive tuberculous lesions and atrophy of the 
suprarenal bodies may give rise to the symptoms of Addison’s disease. 

But the following objections may be raised to the theory of supra- 
renal inadequacy : — 

{a) The existence of cases where after death the suprarenal bodies are 
found to be extensively destroyed by tubercle or new growth, and in 
which, nevertheless, definite clinical symptoms of Addison’s d«quse have 
been absent during life, {h) That there are cases, clinically of Addison-v<^ 
disease, in which post-mortem caseation of comparatively small amount is 
found in the suprarenal capsules — perhaps only in one, and in which the •’ 
amount of damage is even less than in cases which have presented no 
sign of Addison’s disease. Since a comparatively small part of the 
available suprarenal substance is thus rendered functionless, it has been 
argued that the concomitant symptoms cannot be due to abolition of the 
function of the organs. And (c), lastly, that there are examples of 
Addison’s disease in which the suprarenal capsules themselves are healthy, 
though the surrounding sympathetic nerve plexuses and semilunar ganglia 
are involved in dense adhesions or in a growth, such as lymphadenoma. 

In reply to these objections the following considerations may be 
brought forward : — 

^a) In cases where the organs are extensively destroyed by tubercle, 
or invaded by new growth, the absence of symptoms may be explained in 
two ways ; (a) the change in the adrenal bodies is usually a secondary 
result of advanced disease in other organs, which kills the patient before 
the symptoms of Addison’s disease, usually a chronic affection, have time 
to develop. (/3) That some compensation for the defetruction of the 
suprarenal glands is present in accessory suprarenal bodies, and that, as 
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in the case of the thyroid gland, symptoms due to the destruction of the 
main glands are thus avoided. 

(^») In reply to the objection that when the lesion of the suprarenal 
substance is not of considerable amount the remaining part of the organ, 
if healthy^ should produce compensation, and thus prevent the develop- 
ment of symptoms, it may be urged that failure in this power of compen- 
sation may be due to inherent want of vitality, to concomitant atrophy, 
or possibly — an(J this is a point requiring investigation — to an interference 
with the efferent vessels by the tuberculous growth. The common 
tuberculous caseous change always begins in the medulla, and thus might 
easily obstruct the vascular and lymphatic connections of the organ, and so 
render it* impotent, even though a sufficiency of secreting gland tissue 
were left. For it should be noted that the medulla is the part of the 
organ which provides fh(# active secretion, the function of the cortex not 
being yet known. 

(c) In the few cases of Addison’s disease, where the suprarenal bodies 
arc described as healthy, while the sympathetic and semilunar ganglia 
were involved in dense adhesions or in a growth, it is possible that the 
vessels and lymphatics of the suprarenal capsules were thus interfered 
with, and so the organs were practically placed outside the circulation 
and rendered functionless. The sequence of events, then, may be com- 
pared to Boinot’s experimental ligature of the pedicle (and veins) of the 
suprarenal bodies, with its resulting fatal toxic effects. Hence it may 
be concluded that obstruction to the efferent vessels of the suprarenal 
capsules is a iDOSsible cause of Addison’s disease. The facts of moibid 
anatomy, then, appear to be compatil)le with the view that Addison’s 
disease c^be explained by sui)rarenal inadequacy. 

. Physiology of the suprarenal bodies. — Brown-Sequard (10) showed in 
1856-1858 that the suprarenal bodies arc necessary to life, and that 
when deprived of them animals die rapidly. This observation has boon 
amply confirmed by subsequent observers. In cases where their removal 
has not led to a fatal result, it is probable cither that the glands were not 
entirely removed, or that accessory suprarenal bodies were present, which, as 
Stilling has shown, are capable of undergoing compensatory hypertrophy. 

As the result of all modern work, it is clear that the suprarenal 
bodies are active functional glands. This is not the place to describe in 
detail the physiology of suprarenal glands ; for this the reader is 
referred elsewhere (21) (43) (45) : but two conclusions as to the function 
of the glands are *possible as the outcome of this work. (A.) That the* 
suprarenal bodies are excretory or katabolic in function : that they pick 
np and remove from the circulation effete blood pigment and toxic bqjiJies, 
and destroy them. (B.) That these organs are secretory or anabolic : that^ 
they manufacture some fluid, an internal secretion which passes into the 
blood-vessels or lymphatics, and is of use in the economy. 

Addison’s disease, then, is either an auto -intoxication duo to the 
deficient excretory activity of the suprarenal capsules, or the result of an 
inadequate internal secretion on their part. 
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A. Addison's disease is an auto-intoxication due to inadequate execretonj 
activity of the suprarenal bodies, — Of this first alternative there is no 
proof. Dr. MacMunn (30) believes that, normally, haemoglobin and histo- 
haeniatins become changed into haemochromogen in the suprarenal bodies. 
Haemochromogen, according to him, is blood pigment in an ^excretory 
stage and is found also in the bile. He holds that in Addison’s disease 
the failure of this function of the suprarenal bodies is shown by the 
presence of a pigment — urohaematoporphyrin — in tl\p urine. This 
body, which MacMunn also found in various other conditions, has 
been shown not to be a definite chemical body, but to bo a mixture 
of a larger quantity of haematoporphyrin and a smaller quantity of 
urobilin (15), both of which are among the normal urinary pign^pnts. Tt 
has also been shown that the urinary pigments are not increased in 
Addison’s disease, and that haematoporphyrin ma^^ only be present as a 
trace (16). It is highly improbable, therefore, that the suprarenal bodies 
have any action on the effete blood pigments. 

What evidence is there that the suprarenal bodies remove toxic sub- 
stances from the circulation and then destroy them ? Large doses of 
suprarenal extract certainly kill animals, and Abelous and Langlois find that 
if the suprarenal bodies are removed from an animal the blood becomes toxic 
to other animals, of the same species, the suprarenal capsules of which have 
been removed, the transfused animals dying sooner than they otherwise 
would. Blood from a few control animals, dying from other causes, did 
not appear to possess this toxic effect ; but more observations are reciuired 
as to the question whether the blood of dying animals is toxic or atoxic. 
It is conceivable that this toxoemic condition was the result of a suspension 
of the excretion of poisonous bodies by removal of the ^pprareiial 
capsules. But Tizzoni and Nothnagel crushed the suprarenals, and left 
them to be absorbed without any resulting signs of toxaemia ; so that, at 
any rate, the suprarenal bodies do not contain the poisonous substances *> 
which they might be supposed to remove. This same hypothesis is 
further opposed by the experiments of Abelous and Langlois, who 
showed that the toxaemia due to ablation of the organs can be counter- 
acted by injection of suprarenal extract. Now, if the suprarenal bodies 
excrete a poison which, when accumulating in the blood, gives rise to 
toxic symptoms, injection of suprarenal extract should increase these toxic 
effects. 

These two observations, then, are both opposed to the hypothesis that 
•the suprarenal bodies excrete a poisonous substance. (?n the other hand, 
it is known that injection of very large quantities of suprarenal extract, 
equ^l to several times the weight of the suprarenal bodies, produces death. 
Now this at first sight might seem to tend in the opposite direction, but 
*it does not really do so. It only proves that an abnormal and poisonous 
dose of suprarenal extract or secretion has been used. 

Again, Abelous and Langlois showed that after removal of the supra- 
renal bodies a toxic body, with properties like curare^ appears in the 
blood. But, on the other hand, Schafer and Oliver (45) found that the 



ADDISON'S DISEASE 


553 


effect of suprarenal extract was not at all comparable to that of cui'are. 
These two experiments are not contradictory : they only show that 
the body or bodies extracted from the suprarenal capsules are not the 
same as those present in the blood of animals whose adrenals have been 
removed^ This is a strong argument against the hypothesis that the supra- 
renal bodies are excretory glands. 

There is, then, no satisfactory evidence that the suprarenal bodies 
remove effete bjood pigment from the blood, or absorb toxic bodies and 
j ender them harmless. 

B. That Addison'.'i disease is due to an imuleqmite secretion on the part 
of the sujJrarenal bodies , — Since the function of the suprarenal bodies is 
not excretory we arc left with the alternative view that they arc secretory 
glands providing an internal secretion like the thyroid. The researches 
of Abelous and Langlo'is and of Schafer and Oliver form the basis for this 
belief. 

Abelous and Langlois come to the conclusion that the internal 
secretion normally anttigoniscs or renders harmless toxic bodies formed by 
the general metabolism, but especially in the muscles of the body. On 
removal of the suprarenal bodies these toxic substances accumulate in 
the body and give rise to an auto-intoxication. They compare the action 
of these poisonous substances to that of curare. In the light of 
these views Addison’s disease might again be regarded as an auto-intoxi- 
cation which, except in the way iri which it is produced, is the same as 
that which would result from an accumulation of poisons not excreted. 

Schafer and Oliver have shown that the medulla of the suprarenal 
bodies yields a substance possessed of marked physiological properties : 
it increa^gf. the tone of muscular tissue generally, and especially of the 
heart and arteries. Removal of the suprarenal bodies leads to extreme 
muscular weakness and loss of tone in the vascular system. On these 
data Addison’s disease is a condition of general atony and apathy due 
to absence of the internal secretion of the suprarenal bodies, which 
nominally keeps up the vascular and muscular tone of the body. 

To recapitulate. The nervous hypothesis of Addison’s disease as an 
exclusive explanation of the symptoms has already been shown to be 
untenable. The two remaining hypotheses are — 

(i.) That it is an auto-intoxication due either (a) to imperfect excretion 
on the part of the suprarenal bodies — the objections to this view have 
already been stated at length ; or (h) to a deficient internal secretion on 
the part of these glands. * 

(ii.) That it is merely a condition of atony due to an absence or 
tleficiency of the normal internal secretion. # 

The two hypotheses which are based on an inadequate internal secretion^ 
of the glands will now be stated. 

That Addison's disease is an auto-intoxication . — Since there is no evi- 
dence that the suprarenal bodies are excretory, this theory implies that 
^ a result of a deficient internal secretion a toxaemic condition results. 

It is conceivable that the internal secretion might normally antagonise 
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toxins Insulting from the metabolism of the body generally in several 
ways — (a) In a manner analogous to the neutralisation of an acid by • 
an alkali; of this there is no proof. (6) By exerting a ferment-like 
action on these hypothetical toxins and destroying them. Schafei 
and Oliver's researches are, however, opposed to the view that the active 
principle of the internal secretion is a ferment, so this hypothesis falls 
to the ground, (c) By regulating the metabolism of the tissues, and 
preventing their running riot and producing abnormal ^r toxic bodies 
\d) By increasing the resistance and defensive powers of the cells of the 
body, including the white blood corpuscles, so that they are able to 
withstand the poisonous bodies possibly resulting from the general meta- 
bolism of the body, and to destroy them. r 

Of the two latter views there is no proof in either direction. The 
symptoms of Addison’s disease are so far analogofts to those of diseases due 
to a toxic condition of the blood, such as uraemia and pernicious anaemia, 
as to suggest that the disease is a toxjemia. 

The extreme debility may be considered either as a result of a toxic 
condition, or as a state of atony due to the absence of a necessary 
stimulus. The vomiting, gastro-intestinal disturbances, and pigmentation 
point rather to some positive irritation than to a mere absence of a normal 
stimulus. 

The experimental basis for the opinion that Addison’s disease is an 
auto-intoxication consists partly in the observation that, after the removal 
of their suprarenal capsules, animals die with symptoms resembling curare 
poisoning (Abclous and Tianglois). It has l:>ecn shown, however, that the 
motor nerve endings are not paralysed even up to the time of death 
(18). The auto-intoxication theory has been supported on ground 
that the blood of animals from which the suprarenal capsules have been 
removed is toxic for other animals who have undergone the same opera- 
tion, hastening their death ; while blood from an animal dying from a • 
different cause did not accelerate the fatal termination. Schafer (44), 
however, has pointed out that it is probable that the blood of any animal 
dying slowly becomes toxic, and that acapsuled animals would be 
especially susceptible to it. Until wc have further evidence on this point 
it is not satisfactorily proved that the blood of acapsuled animals becomes 
specifically toxic. 

If Addison’s disease is an auto-intoxication the urine should contain 
the toxic material, since the kidneys are practically always healthy, and 
"are not, as in uraemia, incapable of performing their excretory function 
properly. Here a sufficient amount of evidence is unfortunately wanting. 
Sehitfer and Oliver have found that extracts from the urine of patients 
^suffering from Addison’s disease have the same effect as normal urine 
Geoffredi and Tinno have found the toxic coefficient of the urine in- 
creased, but this was in a case where there was in addition caseous 
‘ tuberculous pneumonia; so that no real importance can be attached to this 
observation. Neurin has been said to be present in the urine, and the 
phenomena of the disease have been referred to its action (35). This 
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statement especially is in need of more general confirmation. • More 
• recently Miihlmann has put forward the view that the symptoms of 
Addison’s disease arc due to chronic poisoning with j)yrocatechin. More 
extended observations are required, and until they are forthcoming judg- 
ment musi be suspended. That Addison’s disease is an auto-intoxication 
is no doubt an attractive supposition, but as yet there is but little 
positive evidence to support it. 

That Addison's disease is a condition of atony due to absence of 
the stimulating effect of the internal secretion of the sujmirenal glands . — 
Schafer and Oliver have shown that the medulla of the suprarenal 
bodies provides an internal secretion which exerts a marked tonic effect 
on the muscular system, especially on the heart and blood-vessels ; while 
rqpioval of the suprarenal bodies leads, as might bo expected, to an 
extreme condition of waift of muscular tone. They also found that the 
suprarenal capsules in Addison’s disease did not contiiin any of this active 
principle. From these data it appears probable that Addison’s disease is a 
condition of debility due to an absence of the internal secretion normally 
supplied by the suprarenal bodies. 

It should be rememl)ercd, however, that we are as yet far from a full 
understanding of the method of action of internal secretions. The 
secretion of the suprarenal bodies, by its interaction with other gL-uids, 
might produce the equilibrium we know as health. Absence, deficiency, 
or perversion of the suprarenal secretion appears to load to a profound 
disturbance of normal processes in the body. This disturbance might 
easily lead Jbo the production or accumulation of poisons in the system — 
in other words, to an auto-intoxication. The problem is a complex one, 
and at papeent the data for solving it are wanting. 

• To sum up. Addison’s disease is due to an inadequate supply of 
suprarenal secretion. But whether the deficiency in this internal secretion 
•leads to a toxic condition of the blood, or to a general atony and apathy, 
is a question which must remain open. It should be adflcd that Byrom 
Bramwell and Boinet have recently argued in favour of Addison’s disease 
being due partly to direct irritation and neuritis of the sympathetic and 
partly to suprarenal inadequacy. According to this view, the nervous 
and insufficiency theories are combined, and neither is exclusively right 
or Avrong. 

Onset. — The onset of the disease is generally insidious and not 
marked by any special symptoms or features. The patient has been 
gradually losing eaergy and strength for a considerable time before seek- 
ing medical advice, which he does perhaps chiefly for the relief of 
gastric symptoms. Pigmentation may occasionally precede the manifesta- 
tions of cpnstitutional symptoms, and so be the first thing to be noticed ; , 
but the constitutional symptoms of general debility and ^gastro intestinal 
irritability usually precede it. 

In a few cases the rapid occurrence of severe symptoms may suggest 
a sudden onset ;«it is pj*obable, however, that this is rather a well-marked 
exacerbation in the course of this insidious disease than absolutely its 
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first manifestations. The apparently acute onset of Addison’s disease 
has been known to follow some sudden shock or depressing circumstance, ■ 
and has been put down to the administration of a severe purge or to 
distress or worry. 

Symptoms. — Pigmentatimi is the symptom which most oft^m arouses 
the suspicion of the disease. Unfortunately it is variable both in the 
time of its appearance and in its degree. 

Usually it follows the constitutional symptoms, ai?.d it may only 
occur shortly before the fatal termination, and be then but slightly 
marked or even entirely absent. In some infrequent instances the 
pigmentation appears to precede any subjective symptoms by years. In 
a case of Dr. Munro’s, quoted by Dr. Greenhow, there was an interval of 
seven years between the appearance of pigmentation and the onset of 
constitutional symptoms. In some cases it is^vso marked as to resemble 
that seen in the dark races ; such cases are, however, rare : more often 
it resembles the bronzing of sunburn, or the dirty sallow tint so frequently 
seen in association with dyspepsia : the })aticnt himself is often quite 
unaware of its presence. It may attract little notice even on the part of 
the patient’s friends, who are generally the first to observe it ; or it 
may be put down by them to exposure, or to insufficient attention to 
personal cleanliness. 

The pigmentation is an exaggeration of the normal, it has, generally 
speaking, the same regional and anatomical distribution, and is subject to 
the same influences, being increased by any local irritant applied to the 
skin. 

Hiltod Fagge (25) thinks it probable that it would be absent in a 
patient kept in the dark. This experiment, so far as I know, hii^i not been 
intentionally tested ; but the light to which patients are exposed may very 
well play a part in determining pigmentation at an early or a late stage 
of the disease. * 

It would bo interesting to know whether Addison’s disease has ever 
been observed in an albino. The probabilities are against the concui- 
rence of two such rare conditions ; but, theoretically, there should be no 
pigmentation in such a case. 

Pigmentation is sometimes almost universal, but is usually partial, and 
is then first noticed on the face, neck, and the backs of the hands and 
fingers ; especially over the joints, where it throws into relief the nails, 
which appear remarkably white : in this last point the pigmentation of 
Addison’s disease differs from that of the dark races, cwhich it otherwise 
closely resembles. 

%Xhe tint of the face is of very varying intensity, and contrasts with 
the sclerotics, which usually appear somewhat ansemic. In rare instances 
the conjunctivas show foci of intense pigmentation. 

The staining of the neck and face, like that seen occasionally in preg- 
nant women, may show considerable irregularity in its degree. There 
may be darkening of the hair during the progress of«the disease, but 
according to Wilks (57) the colour of the hairy scalp is not altered; 
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and the same is true of the skin where it is covered by the beatd, etc., 
and of the eyelids. 

The lips, along the line where they come in contact, may in some 
instances show pigmentation ; and similarly, as the result of irritation most 
commonly»due to carious teeth, the cheeks, the gums, or the tongue may 
become pigmented. Pigmentation of mucous surfaces is often absent, 
and though it is generally regarded as a sign of considerable value, it is 
probable that the factor of local irritation is a powerful one in its 
development. 

Should pigmentation of the mucous membrane of the mouth l)o found 
without any source of irritation, it may perhaps be regarded as an 
exaggeration of some trace of the condition seen in Lascars, in blue- 
gummed Negroes, and, exceptionally, in healthy persons (39). A similar 
example of pathological Aversion to a past type is seen in the occasional 
occurrence of melanotic sarcoma of the palate, or is more nearly paralleled 
by a case, recorded by Dr. Mott (34), of a melanotic tumour of the lip. 

The tongue may show purplish inky st;iins near the free border, 
stains so arranged as to suggest contact with the teeth as a causal factor. 

Passing from the exposed parts of the body, the pigmenbition is found 
on the dorsal surface of the forearms and on the antciior folds of the 
axillfc ; these, it should be remembered, are aj^t normally to show pig- 
mentation. 

The areolae around the nipples show a marked alteration in tint, com- 
parable to that seen in pregnancy ; but of course the glandular activity 
and development of the mammary veins are absent. 

The lower part of the linea alba may belie its name, and become a 
dingy or^own streak, 

• The genitals and groins arc darkened in tint, sometimes to a marked 
degree. It is said that the mucous membrane of the labia minora and 
"vagina may present changes similar to those seen in the mouth. 

The dark areas pass by a gradual treansition into the paler parts of the 
skin ; the pigmented regions have no sharp margins. If, however, any 
part of the cutaneous surface have been irritated, as for oxamide by a 
blister, the resulting increase in pigmentation has a comparatively sharp 
definition. PSirts of the body which arc exposed to friction or pressiu-e 
show an increased pigmentation in an especial degree. Thus the waist 
where it is compressed by corset or belt, the knee where the garters are 
tied, the shoulders under the braces, or the prominent vertebral spines,^ 
present a darker Ifue. The palms of the hands and the soles of the feet, 
which are subject to as much if not more pressure than other parts, 
are very rarely pigmented. ^ 

The tissue of scars remains unaffected, but the surrounding skin shows , 
an exaggeration of pigmentation. Dr. B. Bramwell has reported a case 
in which the pock-marks of variola were pigmented. 

Dr. Greenhow attached considerable diagnostic value to the presence 
®f small, well-delflned specks, like small moles, on already discoloured parts 
of the skin. Dr. S. West has recently recorded a case in a woman 
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which, in 1891, was diagnosed as Addison’s disease. She then presented 
these pigment spots \ four years later she came under treatment for 
anaemia secondary to menorrhagia ; the skin was sallow, almost bronzed, 
but the pigment spots had disappeared. The patient may have had 
Addison’s disease, for cases of longer duration, even lasting forf.ten years, 
have been recorded. It may, however, be questioned whether these 
spots should bo considered pathognomonic of the disease. 

Generally speaking, pigmentation, though suggesting the disease, is 
not of itself, apart from constitutional symptoms, sufficient to warrant a 
positive diagnosis. 

The presence of pigment in parts of the body not available for clinic;il 
observation, and its histological relations in the tissues, are referred to 
under the heading of morbid anatomy. 

Asthenia . — This is perhaps the most frequent and important of the 
constitutional symptoms. At first the patient is easily tired, never 
feels rested, even after a long night, and gradually becomes more and 
more indisposed for any exertion, however slight, whether of body or 
mind. As the disease advances, life becomes a burden, but the sufferer 
has not even sufficient vitality to complain of its weight. Impotence is 
seldom referred to in the reported cases, but is probably not infrequently 
present. The muscular feebleness is not accompanied by any corre- 
sponding emaciation ; there are no signs of peripheral neuritis. This 
condition of invincible languor has been compared to that brought about 
by the action of a poison like curare in a minor degree. 

Langlois (27) lays stress on the total loss of sustained muscular effort 
which distinguishes Addison’s disease from phthisis and other causes of 
great debility. In fact, in cases of doubtful diagnosis he recommends 
recourse to Mosso’s ergograph. 

Symptoms referable to the vascular system . — The want of muscular tone 
and contractility is not limited to the voluntary muscles. The systole® 
of the heart is greatly enfeebled, as is shown by the small, extremely soft 
and compressible pulse^ which, in some cases, may even become imper- 
ceptible at the wrist. 

The temperature is generally subnormal and the extremities cold, so 
that the patient’s state has been compared to that of chdronic collapse. 
The depressed state of the circulation is further seen in a tendency to 
syncope ; especially when the patient’s head is raised. There is consider- 
able danger that one of these fainting fits may prove fatal. 

* Cardiac weakness is also sometimes shown by palpitation and distressed 
breathing on movement. Sighing and yawning are sometimes present. 
Ani 4 )ffensive or cadaveric smell is occasionally noticed to emanate from 
^ the patient 

Although the temperature is usually below normal this is by no means 
universal ; MacMunn and others have drawn attention to the association of 
‘ Addison’s disease with fever, which, however, may not appear till shortly 
before death. • 

Addison, probably from the fact that he discovered this disease when 
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looking for the cause of pernicious anaemia, considered anaemia M one of 
. the chief symptoms. Wilks (57), however, expressly stfites that neither 
the clinical features nor the post-mortem appearances arc those of anaemia ; 
and Osier (40) says that the blood count is usually 50 to GO per cent of 
the normal. It is true that the contrast of the bronzed skin with the 
sclerotics, which are usually pearly, may give the impression of anamiia. 
But though anaemia and Addison’s disease may coincide, they are not 
especially, muclv less inseparably, connected. 

The subjects of Addison’s disease retain al^out as much subcutaneous 
fat as they had before the onset of the disease. They may be thin or 
spare and lose weight, but they do not become remarkaldy emaciated. 

Gastrg-intestinal st/mptoms. — The tongue is usually clean and moist, but 
the appetite is poor and may l)e capricious. The loss of the healthy 
desire for food is an eiJrly symptom, and accompanies the insidious onset 
of general debility and loss of tone. In the later stages this indiflcrcnce 
may pass into positive loathing. Nausea and retching arc generally 
met with. Vomiting may occur throughout the course of the illness, but 
“ is rarely absent in advanced stages, and may be sj>ontancous, and so 
irrepressible as to cause death from exhaustion ” (Greenhow). Persistent 
hiccup may be a troublesome feature. 

The bowels are usually confined, but severe attiicks of diarrhoea may 
supervene, and are sometimes so uncon trolIa}>le as to carry the patient off. 
The constipation is but one more manifestation of the general loss of 
muscular tone already referred to. 

Nervous symptoms , — The general loss of vitality is shown by the 
depressed Junctional activity of the nervous system. The acuity of 
vision rr^y be impaired, flashes of light may pass before the eyes, and 
the perception of auditory sensations is sometimes dulled. The mental 
processes remain clear to the end, or until a final coma or dclii*ium super- 
^vene. In such a condition of unconsciousness signs of irritation of the 
nervous system may show themselves in muscular twitchings or rigidity, 
or even in general convulsions. Headache and vertigo are by no means 
rare, and are most often associated with faintness. Pain is sometimes 
complained of in the limbs, and is often present in the loins, epigastrium, 
or hypochondriac regions. The extension of inflammation from the 
adrenal bodies to the neighbouring organs and tissues is probably 
lesponsible for much of the lumbar pain. 

Urine . — There are no constant or characteristic features in the urine. 
It is usually nomwil, or slightly diminished in amount, though there may* 
be polyiuda. Albumin and sugar are absent. As an occasional result of 
intestinal disturbance indican may be present in the urine, but is n§t of 
any further significance. ^ 

MacMunn described a pigment, urohsematoporphyrin, as being present 
in the urine ; this body, however, is not a definite chemical compound, but 
js a mixture of a large quantity of haematoporphyrin with a smaller quantity 
of urobilin, botb of which are among the normal urinary pigments. The 
observations of Thudichum and Dixon Mann show that there is a diminu- 
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tion raflier than an increase of the urinary pigments. Cordone has re- 
cently described a pigment in the urine of cases of Addison’s disease 
with the same characters as the melanin of the skin and of melanotic 
sarcoma. 

The excretion of urea, as might be anticipated from the ^depressed 
metabolic processes, is probably diminished. 

Neurin has been described in the urine by observers (33) who believe 
the disease is due to an intoxication set up by this body, but this descrip- 
tion requires further confirmation. 

Course of the disease . — The course of the disease is not uniform, and 
though progressive is not regularly so, oven in the same individual. As 
in pernicious anemia, there are exacerbations or paroxysms, duricig which 
all the symptoms become accentuated. After each of these crises thje 
patient rallies, but is generally left in a worse jfcsition than before. Dr. 
Greenhow laid stress on these alternate exacerbations and remissions, 
and pointed out that the pigmentation follows the same lines, being 
exaggerated together with the symptoms ; and that, though it diminishecl 
during the succeeding remission, it still remained more marked than it was 
before the last attack. 

Usually the constitutional symptoms are the earliest to appear and 
the more prominent throughout. 

Cases may prove fatal without any pigmentation ; in these examples 
of Addison’s disease without bronzing the symptoms usually run a rapid 
course. On the other hand, the pigmentiition is occasionally the first, and 
for a varying time the only manifestation of disease. Somet^ies one of 
the constitutional symptoms is more especially noticeable, sometimes 
another ; thus there may be a tendency to vomiting and diar«hoea, the 
disease presenting a gastro intestinal character ; or fainting fits and ex- 
treme breathlessness on movement constitute what may be called a cardiac 
type. But all the while there is intense and increasing asthenia. 

Duration. — The period over which symptoms referable to the disease 
occur is very variable. The onset is generally extremely gradual and the 
progress may be very slow ; cases, indeed, have been recorded in which the 
duration appeared to be as long as seven or even ten years. Post-mortem 
the changes in the suprarenal capsules are as a rule of old standing — 
caseous or cretaceous tubercle. Whether after the development of definite 
symptoms the course of the disease can become arrested, and be considered 
cured, is a difficult question. The extremely prolonged course of some 
cases might well suggest that the morbid lesion had become arrested, and 
a certain degree of compensation effected ; and that a recrudescence of 
tubercle, analogous to that often met with in the lungs, was responsible 
^for the finally fatal issue. , 

There is no doubt that considerable destruction of the suprarenal 
bodies by tubercle is not infrequently met with in persons who have died 
from other causes, and in some of them the early symptoms of the disease 
may at some period, perhaps long antecedent to death, have been present ; 
though possibly not sufficiently prominent to arrest attention. In any 
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case of apparent recovery the difficulty of diagnosis and the pcasibility 
. of the disease being latent must always be taken into consideration. 

Be this as it may, the duration in the great majority of instances is 
long. The average length of time, in a nuinbei- of cases collected by 
W ilks, diy-ing which symptoms Averc present vms eighteen months. This 
calculation, however, included the rarer instances where the disease runs 
iin apparently acute coui’se. In the latter the lesion has been jirogrcssing, 
as seen at the autopsy, for months or even years, but no prominent symp- 
toms had been manifested, and the disease has been spoken of as lieing 
latent. Suddenly, perhaps from some depressing conditions, the syni])- 
toins burst out in full force, and the patient dies in a few days or 
Aveeks. ^etween the very chronic ami these remarkably acute cases 
there arc intermediate grades Avhich will be found to contain most of the 
cases met with in pracdcci 

Termination. — Death may be quiet and gradual from asthenia, the 
patient being conscious to the last ; or a “ typhoid ” or semi-comatose con- 
dition may precede it. Not infre([uently sudden syncope extinguishes the 
flickering flame of life; this event, however, may occur long before the 
p.itient becomes bedridden ; as in an instance recorded by Osier (.‘18) of a 
physician Avho had hardly completed his arrangements foi- retiring from 
practice Avhen he died from sudden syncope. Stivere attacks of vomiting or 
diarrhcea may so exhaust the already debilitated patient as to be the 
mimcdiatc cause of death. Sometimes delirium, muscular tAv itching, or 
general convulsions may precede death. 

Prognosis. — The disease AAdicii sufficiently adA^inced to Avai-rant a 
positive diagnosis is probably ahvays fatal. It must be ailmitted, hoAV- 
ever, tha^ diagnosis in an early stage is not only difficult but uncertain. 
It^s recognition by its features, when Avell marked, is much like the dia- 
gnosis of malignant disease by the cachexia, in Avhicli case it is ec{ually 
•tiue that the prognosis is hopeless. 

As hinted in a preceding paragraph (Duration), it is quite conceiv- 
able that arrest may sometimes occur after initial symptoms of slight 
intensity have shown themselves. But though this is possible, it is diffi- 
cult to proA^e. In 800 cases collected by LoAviii, five cases are recorded as 
being cured, and tAA^enty-eight as having shoAvn improvement. 

The bearing of treatment by suprarenal extract on prognosis Avill have 
to be considered in the light of a more extended experience. At present, 
though somewhat encouraging, it cannot be said that it bears any com- 
parison Avith the effects of thyroid feeding in myxoedema. * 

Diagnosis. — The diagnosis of Addison's disease is by no means easy ; 
^ve may suspect it, but to go farther and give a dogmatic opinion is often 
'>omewhat hazardous, and not Avarranted by the facts at our disjiosal. ^ 
Advanced and well-marked cases may be recognised at once ; but the 
disease in its early stages, or cases in which either the pigmentation or 
f^he constitutional symptoms are absent or ill developed, may be regarded 
iis the e\ridence ^ trivial ill health, or biliousness, or as merely accidental. 
Conversely minor ailments, especially the protean manifestations of dys- 
VOL. IV 2 o 
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pepsia, jpciay simulate it. Although Addison’s disease is sometimes revealed 
only on the post-mortem table, and this is especially so when the course 
is rapid and pigmentation is absent, it is probable on the whole, perhaps 
from the interest attaching to this comparatively rare affection, that it 
is more often diagnosed than proved to exist. ^ 

The diagnosis is rather one of exclusion, especially of abdominal 
disease, some forms of which may produce a passable imitation both of 
the pigmentation and of the constitutional symptoms of ^ddison’s disease. 

Since pigmentation is the most objective sign, and therefore the one 
which most frequently arouses a suspicion of Addison’s disease, it will be well 
to consider first those conditions of pigmentation which may be mistaken 
for the melasma Addisonii. Chronic tuberculous peritonitis and jnalignant 
disease of the peritoneum, without apparently interfering with the functional 
activity of the suprarenal bodies, may be acogmfpanied by considerable 
pigmentation of the face. The rare condition recently described as 
Acanthosis nigricans may supervene in cases of malignant disease within , 
the abdomen. This pigmentation of the skin is most marked on the face, 
in the axillae and groins \ it differs from Addison’s disease in the fact 
that the skin is thickened and shows an exaggeration of its normal folds. 
Acanthosis nigricans has been thought to be caused by pressure on the 
sympathetic. In some cases of malignant abdominal disease there may be 
compression of the vessels and lymphatics of the organ which is tantfi- 
mount to rendering them functionlcss. The condition then is one of 
Addison’s disease. A similar result has been met with occasionally in 
lymphadenoma involving the glands around the suprarenals. More rarely 
disease of the stomach may bring about darkening of the sk^n. I have 
recently had under my care a man with dilatation of the stomtjiph, whose 
skin showed very considerable darkening which diminished as he improved. 

Hepatic disease, and especially that rare condition, hypertrophic cir- 
rhosis, associated with diabetes and pigmentation, or as Hanot, who firsW 
described this disease in 1882 with Chauffaud (22), now calls it, diabi te 
bronz^, may produce very marked pigmentation of the skin. The after- 
effects of jaundice must be borne in mind in the diagnosis. Jaundice 
appears in former days not infrequently to have been confounded with 
the discoloration of Addison’s disease ; examination of the conjuncti\ 
and of the urine should at once settle any doubt. 

Pancreatic disease, according to Fitz (13), may occasionally give rise 
to bronzing of the skin. 

• Pregnancy and uterine irritation in certain cases lead to very notice- 
able pigmentation of a somewhat patchy character. 

^To a slighter degree the skin may occasionally be affected in granular 
kidney. 

In chronic phthisis pigmentation may be very considerable,* but here, 
as in abdominal tubererdosis, it is chiefly found on the face. 

Malarial melanaemia produces a general darkening of the skin, and in 
melanotic sarcoma marked pigmentation of the skin, qui^ apart from the 
presence of growths, has been noticed (29). According to Wagner, the 
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histological position of the pigment in the skin in such cases of melanotic 
. sarcoma is the same as in Addison s disease. Carbone considers that 
the presence of sulphur in the pigments of Addison’s disease and of 
melanotic sarcoma distinguishes them from that resulting from the 
destruction of red blood corpuscles such as occurs in the melansemia of 
malaria. 

In exophthalmic goitre the skin may become so pigmented as to give 
rise to a diagnosis of Addison’s disease combined with Graves’ disease. 
Recovery in such a case may give rise to the erroneous impression that 
Addison’s disease has been cured. 

In chronic rheumatoid arthritis not only a darkening of the skin but 
the appeaj'ance of black freckles also may be noted. Occasionally in this 
disease a well-marked collar of pigment is seen on the neck. 

Argyria is rare, but*this discoloration, which follows on the absorption 
of silver salts and their subsequent deposit on the skin, is very striking. 
It is permanent, and has resulted from the medicinal use of nitrate of 
silver internally for nervous disease such as locomotor ataxia, or from its 
external application to sores. 

Lastly, long-continued irritation of the skin and the accompanying 
hyperaemia may result in a general discoloration which has been confused 
with that of Addison’s disease. Greenhow laid stress on that seen in 
“ elderly persons of very indigent circumstances and uncleanly habits, 
especially when infested with vermin,” or “ vagabond’s disease.” In these 
cases the pigmentation could bo partially, or wholly, removed by soap 
and water, and the constitutional symptoms of debility, sinking at the 
epigastrium,* and languor, by food and tonics. 

The igedicinal use of arsenic, if persisted in, may lead to a cutaneous 
pigmentation which may have much the same distribution as that of 
Addison’s disease. 

• In syphilis, also, the skin may become discoloured, and some cases of 
Addison’s disease that have improved under a course of iodide of potash 
may have been of this nature (H). 

The distribution of tinea versicolor should prevent any confusion 
between it and melasma Addisonii. In pellagra the skin may be darkened, 
while the dyspepsia, pains, and early paralytic symptoms might simulate 
those of Addison’s disease ; pellagra, however, is an endemic disease not 
met with in England {vide article “Pellagra,” vol. ii.) 

Lastly, the darkening of skin due to hereditary influences, exposure 
to the sun, or to ta^', or to the heat of furnaces in gas-works, etc., must ' 
not be regarded as evidence of suprarenal disease. Addison’s disease in 
blacks would be a matter of very great diffieulty. Dr. W. S. Thayer Jtas 
kindly given me the details of a negro who died with tuberculosis, the 
primary fdcus being on one of the adrenals, in the Johns Hopkins Hos- 
pital. At the autopsy Professor Welch thought there was a definite 
relation between the primary lesions and the rather excessive pigmenta- 
tion of the gums, palate, and tongue. Beavan Bake (41) described Addison’a 
disease in a syphilitic Hindoo, who was also the subject of leprosy. 
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Addeson’s disease without pigmentation can only be diagnosed aftei- 
the elimination of any other satisfactory cause. A few such conditions . 
may be mentioned. Gastric disorders, especially some cases of carcinoma 
leading to vomiting and asthenia, may resemble Addison’s disease without 
pigmentation. Osier (38) speaks of difficulty having arisen in distinguish- 
ing some cases of typhus from Addison’s disease. Pernicious anaemia 
does not present the facies of Addison’s disease, and in any case of doul)t 
its characteristic blood changes would at once settle the^ question. The 
early stages of splenic anaemia — the extreme debility, and the loss of 
muscular power — perhaps resemble Addison’s disease ; but on examining 
the abdomen the splenic enlargement would be detected at once and would 
thus prevent any mistake. In Addison’s disease the spleen is i^metimes 
found enlarged at the autopsy, but it is rarely a clinical phenomenon, 
and has no resemblance to that seen in splenic c;»ndbmia. 

The debility and sickness in those exceptional instances of Bright’s 
disease, in which a low-pressure pulse is found, would be accompanied 
by oedema and albuminuria, and so would be distinguished at once from 
Addison’s disease. 

Treatment. — The treatment naturally falls into two categories : — 

1. The special form of treatment by suprarenal gland substance in 
various preparations. An attempt is thus made to combat the results of 
suprarenal inadequacy ; and, 

2. The symptomatic treatment on general principles. 

Suprarenal extract , — It was administered first by subcutaneous injection 
in the form of an extract or juice. Oliver and Schafer (45) have shown 
that the activity of the extract is not in any way impaired by pepsin and 
hydrochloric acid, so that the simpler and more convenient qjethod of 
giving it by the mouth should be equally efficacious. Eaw sheep’s supra- 
renal bodies have been given, and a tincture has beerf prepared and given 
by the, mouth ; but the most convenient form is a dried extract in the» 
form of pills or tabloids, 1 gr. of pill corresponding to 1 5 grs. of the gland 
substance. The glands of the sheep are usually employed. 

The treatment should be begun by one pill, equivalent to 15 grains 
of the gland substance, three times a day. The amount should be 
gradually but considerably increased. Since no bad results have yet 
been observed it is possible that they are not prescribed in sufficient 
amounts. Einger and Phear (42) gave their patient as much as 2 
drachms of suprarenal substance daily with benefit. No cases have been 
recorded in which bad results could be definitely asciibed to the use of 
the extract, but such a possibility should not be forgotten. Dr. Osier 
(4(ifif) has recounted a case in which a girl with Addison’s disease died 
on the 9th day of treatment with delirium and collapse. The quantity 
of the glycerine extract (equivalent to half a gland per diem) given was 
not excessive, and since patients die with these symptoms without such 
treatment, it did not appear that death was due to the toxic effect of the 
extract. It should be remembered in this connection ihat the medulla 
alone contains the active physiological principle, the cortex appearing to 
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be inert ; and that the extract is at present largely made from tfie wliole 
gland, and not, as would be physiologically more correct, from the 
medulla alone. This must lead to a certain amount of uncertainty as to 
the amount of active principle contained in any pill or tabloid. 

Ringed* and Phear have collected the results of the treatment of 
Addison’s disease by suprarenal gland substance. As compared with the 
effects of thyroid treatment in myxoedema they are at present disappoint- 
ing. The results vary ; sometimes there is no perceptible improvement, 
but the general tenor is of temporary improvement in strength and 
appetite, and some diminution in pigmentation ; but relapse takes place 
even though the treatment is continued. In some instances remarkaldy 
good resftlts have been obtained ; it should bo borne in mind, however, 
that the course of the disease is sometimes much prolonged. It is highly 
desirable that the future progress of such cases should he recorded as 
well as the immediate result. Dr. G. Oliver (35) has mentioned, and the 
same thing has occurred in a case under my care, that when the treat- 
ment is interrupted the pigmentation increases. It appears that, as in 
myxoedema, the treatment should be continued and not remitted when 
improvement, however well marked it may be, takes place. Dr. Byrom 
Bramwell, who regards the symptoms of Addison’s disease as partly duo 
to glandular inadequacy and partly the result of irritation of the 
sympathetic in the neighbourhood of the suprarenal bodies, exj^lains the 
failure of the extract in some cases by supposing that in these instances 
tliere are adhesions to the sympathetic plexus and irritation of it ; while 
the cases which react satisfactorily to the extract are those in which there 
is only glandular inactivity or inadequacy. 

Genefhl lines of treatment . — When there is marked muscular weakness 
alul debility the patient will naturally keep in bed ; but even apart from 
^this the slightest tendency to syncope should bo regarded as an urgent 
indication for perfect rest in the horizontal position. Death has occurred 
from this cause long before asthenia had become a prominent feature. 
Great care should in such cases be exercised in raising the head. During 
an exacerbation of the symptoms, and for some time after, the patient 
should be kept in bed. Worry, over-exertion, exposure to cold, and all 
danger of exhausting the patient’s feeble strength, should be vigilantly 
guarded against. 

A simple, easily digested, and nutritious diet should be provided, and 
constipation warded off on the one hand, and diarrhoea on the other. • 

Strong purgatives should be avoided, from the danger of syncope 
resulting from shock after their use ; in one case, quoted by Dr. Green- 
how, the administration of a purge rapidly led to a fatal issue in a case of 
Addison’s* disease previously latent. Diarrhoea should be restrained by^ 
f>pium, bismuth, or other appropriate remedies. 

Vomiting may be almost incontrollable in some cases, and rapidly 
brings about a fatal termination. Ice, fluid food in small quantities 
^I'cquently repeated, effervescing draughts, soda water, and champagne 
^^ay be given to combat it. As drugs, oxalate of cerium, bismuth, 
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nd opium should bo tried. Hydrocyanic acid may act as a cardiac 
lepressant. 

Tonics such as strychnine, arsenic, or iron, if there be anaemia, may be 
jiven \ and if the stomach will tolerate it, some palatable combination of 
iod-liver oil, maltine, should be tried. Stimulants will almost*always be 
'equired. 

Oestreich has recorded a case in which surgical removal of a tuber- 
culous suprarenal body was followed by disappearan6c of symptoms 
resembling those of Addison’s disease. Before the operation a mass 
regarded as enlarged glands was felt close to the spine and was thought 
to be the cause of the symptoms. If the symptoms were due to the 
tuberculous adrenal they must have been the result purely of *“irritation 
of the sympathetic and not in any way due to guprarenal inadeqiiacj^ ^ 
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OTHER DISEASES OF THE SUPRARENAL BODIES 

In the preceding article on Addison’s disease reference has ]>ccn made, in- 
cidentally, to many morbid conditions of the suprarenal bodies. Although 
certain of these changes n6ed not necessarily give rise to clinical symptoms, 
it is desirable, nevertheless, to incbulc a general account of them in a 
system of medicine. 

Atrophy of the suprarenal bodies. — The organs vary considerably 
in size, but they are relatively larger in early life. They share in the 
general growth of the body, and as old age approaches particiiiate in its 
involution. 

Occasionally atrojihy takes place without any evidence of inflammation, 
and may be so extreme as to reduce them to the size of peas. In such 
cases all the symptoms of Addison’s disease may be present {pide p. 544). 

Fatty chang'e. — In the suprarenal bodies of adults fatty change is so 
common to be a physiological condition. The fat occurs as largo 
globules in the cells. This change may be present throughout the whole 
(jf the ceJI’tox, or be best marked in the zona fasciciilata. The medulla is 
occasionally seen to be occupied by fat, but never to the same extent as 
the cortex ; while in children there is little fat normally. Attlee found, 

* however, some, though slight, fatty change in still-born children. In 
children dying from marasmus there was marked fatty change, which 
Avas more frequent than in the liver. The cortex Avas affected in all, 
and the medulla in six out of the nine. Expei’imen tally he found that 
starvation, suppuration, or poisoning, Avhethcr acute or chronic, gave rise 
to marked fatty changes. 

Fatty change docs not give rise to any symptoms. 

Hsemopphage into the supparenal capsules. — As the result of severe 
injuries, such as fracture of the s})inc or rupture of the liver and spleen,^ 
blood is often poured out around the suprarenal bodies, lliemorrhage 
into the suprarenal bodies is not infrequently met Avith under these 
conditions, and is almost alAvays into the medulla. 

As the result of traumatism during birth, ha 3 morrhagcs frequently • 
occur into the suprarenal capsules. On an examination of 150 still-born 
A^^hildren Dr. H. Spencer found extravasations into these organs in 26 ; ^ 

in 2 of these the haemorrhage had occurred in the cortex, in the remaining 
24 into the medhlla; in half the cases it Avas bilateral; in 3 cases the 
lliemorrhage had ruptured the capsule. These haemorrhages occurred 
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more oRen in difficult labours, and were more frequently met with in 
pelvic than in cephalic presentiitions. 

Apart from traumatism, haemorrhage into the medulla of the suprarenjil 
capsules has been recorded in a variety of conditions, in which the most 
common factor is chronic venous congestion. In a few cases hatmorrha^c 
has been associated with definite symptoms, such as pain in the back, 
severe collapse, or even Addison's disease. 

Lardaceous disease. — When attacked by lardaceous disease the 
suprarenal capsules appear but slightly increased in size, and have a 
somewhat translucent appearance on section. With the iodine test the 
cortex becomes a dark brown, while the medulla remains of a gray or 
grayish yellow. The contrast thus presented is the le verse of that seen 
in health. The suprarenal bodies are among the ^ organs which undergo 
the lardaceous change with comparative frequency. In twenty-one cases 
of well-marked lardaceous disease the suprarenal capsules were affected in 
nine ; in four of the cases it was so slight that microscopic examination 
was necessary to determine its presence. According to Cornil and Kaii- 
vier it is rare, and only attacks the vessels of the medulla. In my 
cases, however, it Avas ahvays best marked in the vessels running vertically 
through the cortex ; and, though it may be present in the medulla, it 
is always less marked there than in the cortex. Orth describes the 
lardaceous change as occurring chiefly in the region of the zoini 
fasciculata. 

Cloudy swelling. — Softening and cloudy swelling of the suprarenal 
capsules occur in febrile conditions; and it is noteworthy that thQ spleen and 
the adrenal bodies shoAv very similar changes under these circumstances 
The medulla appears sodden and blood-stained, and, microscopically, small 
extravasations may be found in the cortex. The softening disposes to a 
separation between the cortex and the medulla, and thus even slight 
manipulation may produce a cavity. This finds a peimanent record in 
the name “ capsule ” as applied to the suprarenal gland. 

In pyaemia small vascular streaks in the cortex, or more rarely minute 
abscesses due to embolism, may occur. 

Tubercle. — In generalised tuberculosis miliary tubercles may be seen 
in the suprarenal bodies. 

In chronic tuberculosis, whether primary or secondary, the process 
begins on the medulla. Caro must be taken not to regard as discrete 
caseous tubercles the small fatty adenomata so often seen projecting from 
the cortex. * 

In the early stages of chronic tuberculosis the inflammatory granulation 
tissfto has a firm speckled appearance, and, microscopically, contains 
^numerous vessels. Caseation, softening, or calcareous infiltration may 
all folloAV as in other tuberculous formations ; but it is highly improbable 
that caseous material is ever absorbed or disappears. Tubercle 1*5 
frequently found Avithout any signs or symptoms having been present. 

In 157 cases of tuberculous disease of A^arious pa As of the body, 
secondary tuberculous caseous foci were found in 20 Avithout any signs 
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of Addison's disease. Arranging the cases in decennial periods, it is seen 
that in 25 cases in which death occurred under 10 years of age no tubercle 
was found in the suprarenal bodies; in 18 cases occurring between the ages of 
10 and 20 years tubercle was found five times; in 34 cases between 20 and 
30 years ihree times; in 3G cases between 30 and 40 years seven times; 
111 25 cases between 40 and 50 years once ; in 12 cases between 50 and 
GO years twice ; in 6 cases between 60 and 70 years twi»‘e. There appears, 
therefore, to be*a marked immunity from tubercle during tJie eai ly years 
of life, that is, at a time when the suprarenal bodies are relatively larger, 
freer from fatty change, and possibly more active than in later life. 

Syphilis. — Single or, more rarely, multiple small gnmmata are occasion- 
ally seenpin the sujirarenal bodies, and general fibrosis may be due to the 
syi)hilitic poison. ^ 

Simple tumours of Ae suprarenal bodies may be di\ided into two 
groups : {(x) adenomata which are not uncommon, and (It) cysts and other 
rare gi’owths. 

Ademmaia, — Several kinds of adenomata occur; the first two, 
especially the first, are common, the otheis are rare. 

i. Multiple small yellowish nodular projections, situated on the 
cortex of the organ ; they are not marked off by any capsule from the 
surrounding tissue, but differ from it in being the seat of very advanced 
fatty change. In other respects the cells composing them are like the 
cells of the cortex. These adenomata pass by gradual transitions into 
the irregularities often seen in the suprarenal bodies of adults. They arc 
sometimes jnistaken for tubercles undergoing caseation ; in this connection 
lb is well to remember that chronic tuberculosis begins in the medulla. 

ii. iRirge adenomata are almost .alwa^^^s found singly in the suprarenal 
cjipsulc, though they may be liilateral. VirchoAV described them under 
the name of “ struma lipomatosa suprarcrialis ” ; and recently from 
analogy they have been iicimcd adrenal goities ; though it must bo 
icgrctted that a name of such purely local application as goitre should 
be applied to a tumour in the abdomen. They do not involve the 
whole of the organ, but form distinctly localised tumours which may 
attain a very considerable size. They arise in the cortex, and in arrfinge- 
ment usually resemble the zona fasciculata. They^ arc a magnified edition 
of the small multiple suprarenal adenomata. Small ones may coexist 
with them in same organ. The cells contain a large amount of fat, and 
this accounts for the pale yellow colour of the adenomata. Occasionally^ 
the fatty change Is so advanced that they appear softened or necrosed. 
^ hen this is the case, some extravasation may occur into the substance 
of the organ. Commonly they have no more supporting fibrous l»«sue 
than the, rest of the organ; but in other cases the quantity of fibious, 
tissue is much in excess, so that the term fibro-aflenoma may be used. 

I have seen an example of this variety in which the cells did not show 
‘"^ny fatty change, and in which hyaline degeneration of the vessels, m hich 
Were numerous, *was well marked. . . 

iii. Diffuse fatty adenomata arising from the cortex and containing 
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much blood are described by Letulle. To the naked eye they resemble 
malignant growths, but differ from them in not infiltrating the tissues, 
or leading to secondary growths. They are probably an exaggeration of 
the preceding kind. According to this author, they have been erroneously 
described as angio-lipomata and sarcomata. • 

iv. Pigmentary adenomata arising from the zona reticularis. The 
cells contain pigment granules, but never show fatty change. They may 
be multiple. Letulle described three cases, all in phthisieal subjects. 

V. Adenomatous tumours of the medulla containing numerous vessels 
and epithelial cells. The veins may contain the hyaline material found 
in the veins of the medulla by Manasse (7). These tumours are rare, and, as 
they have probably been described sometimes as sarcomata or gliomata, 
some doubt exists as to their classification. ^ 

C^st.s . — Cysts in the suprarenal body are \^ery rare ; the occurrence 
of echinococcus may be mentioned, and cysts the result of former 
hjemorrhages have been met with. I have seen a cyst the size of a 
cherry containing tenacious fluid. Virchow has suggested that cysts 
may be formed by a softening down of adenomata of the suprarenal 
capsules. 

Other tumours of the suprarenal bodies, such as fibromata, fibro- 
myomata, ganglionated neuroma, and angioma, have been recorded, but 
are pathological curiosities. 

Simple tumours arising in accessory suprarenal bodies, or in supraremd 
“ restsd ^ — Accessory suprarenal bodies are very commonly present in the 
connective tissue in the immediate neighbourhood of the t^wo organs. 
They are found when looked for; but otherwise, as they are so small, 
they do not, as a rule, attract attention. They are yellow in colSur, oval 
or round, and usually about the size of a grain of corn. I have seen oiiC 
as large as a cherry, but this is very exceptional. 

The accessory suprarenal bodies may be found among the fibres of the 
renal or solar plexus and in close relation to the semilunar ganglia. 

They have been found in the broad ligament of the uterus, on 
the spermatic vessels near the inguinal canal, and even the epididymis. 
The larger accessory suprarenal bodies contain a medullary portion, and 
Enrich has described a tumour arising in the medulla of an accessory 
suprarenal body. 

Instead of being in the loose connective tissue, accessory suprarenal 
bodies may be found embedded in the kidney or liver, and are then often 
spoken of as suprarenal “ rests.” Though Schmorl rec6rds four examples 
of suprarenal “rests” occurring in the liver in 510 examinations, they 
are •much more commonly recognised in the kidney than in the liver. 
.Personally I have failed to find them. 

In the kidney, by taking on adenomatous growth, they may give rise 
to innocent tumours ; some so-called renal adenomata and “ lipomata ” 
are thus explained (4). In the case of “ lipomata ” the adenoma of the 
suprarenal “rest” undergoes extensive fatty change. Inference will be 
made later to malignant tumours arising in suprarenal “ rests.” 
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Mallfirnant disease. — PHmary. — Both sarcoma and carcinomA are de- 
scribed, and tumours conforming in structure to a glioma have been re- 
corded as arising from the medulla. The tumours are usually haemorrhagic 
and soft, have a tendency to undergo fatty degeneration, and frequently 
contain uecrotic areas and haemorrhagic cysts. Letulle, as already men- 
tioned, has described, under the name of diffuse adenoma, growths of a 
somewhat similar structure, but without any tendency to infiltrate the 
surrounding parts. It must be admitted that there may be considerable 
difficulty in determining whether a tumour of the suprarenal body, un- 
doubtedly malignant as shown by the presence of secondary growths, 
should be referred to the sarcomata or to the carcinomata. 

Malignant disease of the suprarenal body may spread into the 
suprarenal vein, and into the renal vein or inferior vena cava. The 
growth may eat its wayMirectly into the upper pirt of the kidney, and, 
by involving the pelvis, may give rise to ha^maturia, and so simulate a 
primary lesion of the kidney. On the right side it may dii’cctly invade 
the right lobe of the liver. In several cases it has disidaccd the colon 
doAvnwards instead of carrying the gut in front of it, as is the case in 
renal tumours. Clinically, too, suprarenal tumours rather resemble cysts, 
while malignant renal tumours are usually solid. Scconilary growths 
occur in the liver, lungs, kidneys, bones, lymi)hatic glands, and skin. 
In 36 cases collected by R. Williams, more than a third occurred in 
children ; they may be congenital, and have been found to be bilateral. 
On the other hand, in 20 cases of primary sarcoma collected by Aflieck 
and Leith 4ihe average age was 45 years. In young children precocious 
development of hair and of the genital organs has been occasionally noticed 
in conrftction with suprarenal growths. The temperature may be de- 
pressed, or may, on the other hand, be continually raised. Diagnosis is 
difficult in these tumours, and they most resemble the more commonly 
occurring primary growths of the kidney; in fact, when a suimircnal growth 
has extensively invaded the kidney, it may be difficult, even at the autopsy, 
to say where it began. These soft hsemorihagie tumours of the 
suprarenal body may simulate hydatid cyst, a hsemorrhagic abdominal 
cyst, and on the left side a pancreatic cyst or disease of the spleen. 

Treatment is that of malignant disease of the kidney, which it 
clinically resembles. H. Morris has published the details of a case 
operated upon by him. 

^lalignant tumours of othn’ orguns arising in snprarcual ^*‘re^fs. - 

Besides giving ri^b to “ lipomata ” or adenomata of the kidney, displaced 
accessory suprarenals or “ rests ” may be the origin of malignant gi’owths 
in the kidney. Their structure resembles that of primary malignant dilsbase 
of the suprarenal bodies, and they show the same tendency to the forma# 
tion of haemorrhagic cysts, and to undergo necrosis. Lubarsch and 
M‘Weeney have recently given admirable summaries of our knowledge 
of the subject. The same difficulty arises here, as in the case of mali^ant 
disease of the sflprarenal bodies, in definitely assigning the tumour either 
to the group of the sarcomatous or to that of carcinomatous growths. 
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M'Weeifay, while inclining to the view that they are carcinomatous 
cautiously prefers to call them “ kidney tumours derived from suprarenai 
rests.” 

Lubarach has found glycogen in these tumours. 

Clinically their course is usually slow at first, but they may#isuddenly 
become extremely active and rapidly cause death. 

Secondary growths occur in two-thirds of the cases, most frequent! \ 
in the lungs. „ 

The only treatment is, of course, removal ; but so far this has not 
been very successful. 

Schmorl suggests that some of the primary tumours of the live)' 
may similarly be due to active proliferation, and new growth in a swprareiml 
“ rest ” embedded in that organ. Such a view^ certainly explains the 
origin of large-celled vascular growths on the ‘liver, and might also h 'c 
extended so as to include similar retroperitoneal sarcomata. 

Secmidimj firowths in the suprarenal bodies are not uncommon. In 
100 cases of carcinoma of various parts of the body secondaj'j- 
growths in the suprarenal bodies occurred ten times, and in ii) 
cases of sarcoma five times. Dr. Norman Moore, in 102 cases of 
carcinoma, found secondary growths in three; and in 21 cases 
of sarcoma five times — three sarcoma, two endothelioma. It appea)s 
probable, therefore, that secondary growths are commoner in sarcoma; 
this is easily explained by the extensive blood-supply of the suprarenal 
bodies taken in conjunction with the spread of sarcoma by the blood- 
vessels. The relation of Addison’s disease to secondary g^o^^hs in the 
suprarenal bodies is dealt with on page 545. 

H. D. Rollescon. 
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HODGKIN’S DISEASE 

Synonyms. — Lyniphadenoma, Lymphadenosis, Psendo-lcarccmia (Coliiihcim, 
Wunderlich), Ancemia lympliatica (Wilks), Auccmia splenica (Gricsingcr)* 
Lymphatic cachexia. Lymphosarcoma, Lymphoma, Lymphosan omatosis, French 
— Ad4nie (Trousseau), Lymphad4nie (Ranvicr), Cachexic sans leucdniie 
(lk)nfils). German — Pseudoleukamie, 

m 

!§hort description. — Hodgkin’s disease is characterised hy a general 
enlargement of one or •more groups of lymphatic glands, frc(|uontlv 
accompanied by enlargement of the spleen and aiifemia. The enlarge- 
ment of the lymphatic glands is due to an overgrowth of adenoid tissue, 
Avhich in some cases liecomes largely converted into fibrous tissue. 
Lymphomata, or disseminated growths of adenoid tissue, may arise in 
various organs, but more especially in the spleen, liver, kidneys, and 
alimentary canal. In the blood the red corpuscles may be diminished 
in number and deficient in hiemoglobin, while, in some eases, there is an 
increase in the number of the leucocytes. 

History. — The earliest description of the general enlargement of the 
lymphatic glands, together with the presence of nodules in the spleen, was 
given by Malpighi in 1669 ; but apparently he did not consider that the 
combination of these two morbid conditions constituted a definite disease. 
Craigie,*n 1828, defined the anatomical characters of the glandular en- 
kirgcmeiits, and pointed out how they differed from those of sci’f)fuIou8 
enlargement and from those of cancer of the glands. To Dr. Hodgkin 
•rightly belongs the credit of having first described, in 1832, the main 
clinical features of the disease Avhich now bears his name. He described 
the association of the enlargement of several or of many lymphatic glands 
Avith changes in the sj^leen as an important characteristic of the disease. 
Velpeau, in 1839, described the enlargement of the lymphatic glands which 
Was not associated with scrofuhi. In 1856 8ir Samuel Wilks drew atten- 
tion to some cases and to their similarity to those described by Hodgkin 
twenty -four years before. In the same year Bonfils described a case 
of hypertrophic ganglioTuiire gindrale, cachexie sans lenedmie, with an account 
of the necropsy, %nd gave a clear description of the characters of the 
disease. In 1858 Billroth described the structure of the enlarged glands, 
and Wunderlich published two cases. The following year further c«Rtri- 
butions ^ the subject were made by Pavy and by Cossy. Virchow* 
gave a short description of the disease in 1864. In 1865 Wilks gave 

further description of his cases and of the general characters of the 
disease. Cornil collected the cases which had already been observed, 
Juid recorded two others with a careful account of their pathological 
anatomy. The same year Trousseau devoted a chapter in his Clinigue 
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7)Udicalec.to a description of the characters and nature of the disease, to 
which he gave the name of addnie. In 1866 Wunderlich gave the first •’ 
thorough account of the disease in German. The year following, Muller 
described seven additional cases from Niemeyer's clinic. In 1870 Dr. 
Murchison related the history and the symptoms of the disease, and 
gave the results of Dr. Burdon Sanderson’s microscopical examination of 
the diseased organs. The disease was described as pseudo-leuchcemia l)v 
Mosler in 1878. The disease was discussed at the Pathological Societv 
of London in 1878 (Trans, vol. xxix.), and a most comprehensive account 
of the disease was given by Sir William Gowers in 1879. In 1892 Dr. 
Dreschfeld published a clinical lecture on acute Hodgkin’s disease, which 
contains valuable observations upon the condition of the blqpd. In 
addition to these contributions many single cases and collections of cases 
have been published from time to time, to whick f cannot now' refer. 

Etiology. — Our knowledge of the etiology of Hodgkin’s disease is very 
scanty. Of the immediate causes we know nothing definite as yet. P>y 
some physicians it is supposed to bo due to a micro-organism ; and the 
course of acute forms of the disease is highly suggestive of an acute in- 
fective process. The present state of our knowledge of this part of the 
subject will be considered more fully in dealing with the pathology of the 
disease. When we examine the circumstances under which the disease 
arises we find that in more than half of the recorded cases none of the 
remoter causes can be traced. Thus Gowers found that in 64 out of 
114 cases the patients were in good health up to the beginning of 
the disease, and no etiological factor could be discovered to account foi' 
the onset. In some cases, however, there are certain antecedents which 
appear to be concerned in the event, and to these I shall now rei^r. 

Heredity. — Evidence of direct transmission from parent to child is 
almost entirely wanting. Muller recorded one case in which all the 
children of a father who suffered from Hodgkin’s disease were subject to • 
enlargement of the lymphatic glands. The disease shows no tendency to 
occur in the more distant blood relations of the patient. Tuberculosis is 
the only disease which appears to cause any proclivity to it, and, whether 
as pulmonary phthisis or as tuberculous disease of the lymphatic glands, 
may be found in one or more members of the same family. But when 
we consider the great frequency of tuberculosis we cannot assume that 
such cases are more than coincidences. 

^ Sex. — The male sex is much more liable to the disease than the 
lemale ; it occurs three times as often in men as in women. 

Locality. — The disease occurs independently of any special local con- 
ditiMS, and there is no evidence that any one kind of climate favours 
^ts occurrence more than another. 

Personal antecedents. — Tuberculosis. — Tuberculous disease* of the 
lymphatic glands may dispose them to a later development of lymph- 
‘ adenoma ; for in a few cases the onset of the disease has been preceded 
by scrofulous enlargement of the glands with suppuration 

Syphilis. — Three cases are mentioned by Gkiwers in which the onset 
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of the disease had been preceded by syphilis, but the relationship of the 
one to the other is doubtful. 

Parturition. — The disease rarely occurs during pregnancy, but several 
cases have occurred shortly after childbirth, and have run a very acute 
course, ending fatally within a few weeks. Parturition thus has an Un- 
favourable influence upon the progress of the disease. 

The onset has sometimes been preceded by exposure to cold. In a 
few instances want of food, excess of alcohol, over-exertion and mental 
depression appear to have contributed somewhat to the initiation of the 
disease. 

Local irritation . — Trousseau pointed out that in some cases the en- 
largement of the lymphatic glands was, in the first place, duo to some 
local source of irritation in the neighbourhood of those glands which first 
llecome affected. ThiA % local glandular enlargement, due to otorrha*a, 
chronic nasal catarrh, and a carious tooth, has been followed by the 
general appearance of the disease in other glands. In other cases the 
disease has been preceded by an increase in the size of the respective 
glands in inflammation of the pharynx, inflammation of the lachrymal 
sac, and in soft chancre. 

Varieties. — Different forms of Hodgkin's disease occur which may bo 
classified in various ways. The chief points in which cases difter from 
one another are the distribution of the glandular eidargemcnts, the 
consistence of the enlarged glands, the condition of the spleen and other 
viscera, the state of the blood, and the course of the disease. Thus in 
some cases one group of glands only is enlarged ; in others, several 
groups ; in* others, again, almost all the lymphatic glands. Wheii the 
disease i^ general the enlargement may be unifoiTn, or some glands may 
l)c much more increased in size than others. In some cases the glands 
aie soft, in others hard; but no sharp distinction can be made between 
•the two, as both hard and soft glands may occur together in the same 
patient, and the glands may bo hard at one stage of the disease and soft 
at another. It has been thought that Avhen the glands are soft the blood 
contains an excess of leucocytes, and the name lymphatic leiichyemia 
has been applied to such cases. This distinction, however, does not hold 
good ; for in some cases with soft glands there is no leucocytosis, while 
on the other hand it may exist when the glands are hard. In any of. the 
v arieties I have mentioned there may or may not be enlargement of the 
siileen or changes in the other organs due to adenoid growths in them. 
The condition of ^the blood varies ; anaemia is nearly always present ;• 
hut the leucocytes may be normal or may be excessive in numbei-. 
When leuchaemia occurs, the leucocytes are chiefly mononuclear, thgjigh 
cosinophile cells are sometimes present also in fairly large numbers. The^ 
course of Ibhe disease varies considerably, and it is convenient to speak of 
an acute and a chronic form of Hodgkin's disease. Dr. Dreschfeld 
describes three types of the acute form : one in which the superficial 
glands are enlai^ed, a second in which the intrathoracic, and the third 
in which the intra-abdominal glands and abdominal organs are affected. 
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Symptoms. — General . — The most important symptoms which occur m 
Hodgkin's disease are enlargement of the lymphatic glands, anaemia, enlai ge- . y 
ment of the spleen, rise of temperature, progressive loss of strength and 
emaciation. Some other less frequent symptoms will also be considered 
presently. Enlargement of the superficial lymphatic glands is the most 
frequent of the early symptoms, as in more than half of the cases it is 
the first change which attracts the attention of the patient. When tin* 
glands, which are deeply situated, are enlarged early, the symptoms caused 
by their pressure upon the surrounding organs may occur before any 
other sign of the disease. Thus pain in the chest and cough, pain in the 
abdomen, pain or cedema of the leg, according as the thoracic or abdominal 
glands are first aficctcd, may be the earliest symptoms. In oljier case- 
the general constitutional symptoms, such as anaemia, loss of weight and 
weakness, are the first indications of loss of hcAlth ; and the glandular 
enlargement may not become apparent until later. Rarely an irregular 
form of fever may precede the glandular enlargement. 

Lymphatic ylaiids . — Early enlargement. — The superficial lymphatic 
glands are usually enlarged before the deeper glands ; thus Gowers found 
in fifty-two out of seventy-eight cases that enlargement of these glands 
was the first detected symptom of the disease. Of the superficial groups 
of glands the cervical are more often enlarged at the beginning of 
the disease than any other group. The enlargement may be limited at 
first to one side of the neck. In some cases many months, or even three 
years, as in a case recorded by Osier, may elapse before those on the 
opposite side become involved. Less frequently the inguinal glands, and 
rarely those in the axilla, are the first to become affected. ^ 

Characters of enlargement. — The lymphatic glands increase size at 
first independently of each other, and remain separate. This conditioji 
may continue until they arc as large as pigeons' eggs. The skin is freely 
movable over the superficial glands ; and in the early stages of the* 
disease the different members of a group of glands can be moved one 
upon another. Later the glands often become firmly adherent to each 
other, as the result of periadenitis, or of the extension of growth from one 
gland to another. In this manner largo lobulated masses or tumours aic 
forij^d which may attain the size of a cocoa-nut. The consistence of the 
enlarged glands depends chiefly upon the rate of gi’owth. If the enlarge- 
ment take place slowly, they remain firm to the touch ; if the increase in 
size be rapid, they are soft and contain a large quantity of lymph. 

•rule the enlarged glands do not cause any pain, nor ar«, they tender when 
pressed. Occasionally some pain may be felt in the glands if they are 
und!4?rgoing rapid enlargement, and an enlarged mass of glands may can've 
direct or referred pain by pressing upon a nerve or nerve-trunk. The 
progress of the enlargement varies considerably in different cases, and also 
in different groups of glands in the same patient. Thus enlargement 
may take place more rapidly at one time than another, or one set of glaiul'^ 
may increase considerably in size while others remain yearly stationary. 
In some cases the glands get larger and larger until death takes place. 
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In others the growth becomes arrested, and in a small number th^ size of 
the glands diminishes before death occurs. In the neck the enlargement 
generally begins in the glands of the posterior triangle, or in those which 
lie beneath the lower jaw. The subocc^ital glands are often enlarged 
also. Frequently the submaxillary glands are enlarged on both sides. 
The natural contour of the neck is then much distorted by the masses of 
enlarged glands, which may reach a large size and greatly increase its 
circumference. .When the enlargement of the cervical glands is consider- 
able, serious secondary symptoms may be produced by the pressure which 
they exert upon important structures in the neck. The larynx may be 
displaced laterally, or the trachea may be so much nariowed by pressure 
that grejv^* dyspnoea and even death may occur. Difficulty in swallowing 
and death from starvation may be caused by compression of the (esophagus. 
Pressure on the bloodPvcKsels may lead to anaemia of the brain if the 
carotid arteries be concerned, or to venous congestion if the veins arc 
affected. The vagus nerve is sometimes compressed, and this may 
lead to irregularity of the pulse and cardiac failure. The glandular 
growth may extend into the pharynx, so that swallowing becomes difficult 
and hearing imperfect. Extensive enlargement of the submax illary 
glands impedes the movements of the lower jaw. If the enlargement of 
the axillary glands be considerable, movement of the arm is difficult. 
Pain and swelling may be caused by pressure upon the nerves and veiris 
in the axilla. In the groin the enlarged glands may compress the femoral 
vein so as to produce oedema of the leg, or even thrombosis in the vein 
itself. The thoracic veins may be enlarged, and all the symi)toms of 
an intrathoracic tumour may be present ; the most frequent being 
spasmodjf cough and dyspneea. The organs in the chest may be com- 
pressed by the glands. The superior vena cava may be narrowerl or 
even occluded, leading to (edema of the head and arms, when ci cc^llateral 
circulation may be established by the mammary and epigastric veins, as in 
a case recorded by Osier. AVhen the glands in the alxlomen are much 
enlarged they Can be felt through the abdominal wall. They may press 
upon the inferior vena cava, or the common iliac veins, and may thus 
cause oedema of the legs. The solar plexus may be implicated, with 
bronzing of the skin, as in Sir W. JennePs case, in which Sir W. Gowers 
found that the solar plexus was concerned, though the suprarenal capsules 
^'’ere unaffected. Dr. Coupland mentions another similar case observed 
by Sir J. Paget. F6r6ol and Osier also have each observed a case of this 
kind. Vomiting may be excited by pressure upon the stomach, or sciatic 
puin by pressure upon the sacral plexus. The enlarged glands may 
compress the ureters, or they may become adherent to the uterus ^id 
''Unulate a uterine myoma. 

The Spleen , — The spleen is frequently enlarged, but the enlargement 
i'S not an early symptom, and as a rule it cannot be detected until the 
glandular enlargement has become well marked. The spleen never 
reaches the enormous size which is so frequently seen in cases of splenic 
leuchaemia, though it is generally large enough for the lower end of it 
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to be fej,t beneath the costal margin. It sometimes extends as far as the 
middle line, but it rarely causes any pain or discomfort. Occasionally it 
is irregular in outline owing to the large size of the nodules of adenoid 
growth. 

Circulatory system, — Blood, — -“Ansemia, which may be profound, is a 
common symptom. It frequently appears very early ; but in some cases 
it may not appear until after the glands have become enlarged. The 
consequences of the anaemia are weariness, lack of energy, oedema of 
the feet or even of the subcutaneous tissues generally. Haemorrhages 
may occur from the mucous membranes, and specially from the nose, in 
the subcutaneous tissue, or in the retina. When the blood is drawn it 
looks pale, but clear, if there be no excess of leucocytes. If th9re be an 
excess of leucocytes it looks rather milky. Coagulation takes place 
slowly and imperfectly. ci " 

Ked blood corpuscles. — The microscopic appearances of the blood vary 
in different cases, and the anaemia is much more marked in some cases 
than it is in others. In many there are 50 or 60 per cent of the 
normal number of red blood corpuscles, while in a few severe cases 
they are as few as 25 per cent. Changes in the red corpuscles themselves 
sometimes occur both in the acute and in the chronic form of Hodgkin’s 
disease. Small red corpuscles or microcytes may occur in varying 
numbers ; in some cases they are numerous. Their presence may be 
readily determined by comparing their size with that of the red corpuscles 
in normal blood which have a diameter of about 
Irregular forms of red corpuscles which are generally included under the 
name of poikilocytes may also be observed. Nucleated red corpuscles 
are rarely seen. Dr. Dreschfeld found none in the cases \y^hich he 
examined. 

Leucocytes. — In the majority of cases there is no excess of leucocytes 
in the blood. Thus Gowers found that out of sixty-four cases there was# 
no leucocytosis in thirty-nine, although in twenty-five there was some 
excess of white corpuscles. 

In normal blood five different varieties of leucocytes have been 
described by Ehrlich, (a) Lymphocytes — small leucocytes with a diameter 
of 7 /a, being thus about the same size as a normal red corpuscle. This 
form has a large single nucleus which stains deeply and is surrounded by 
a narrow margin of protoplasm without granules, (d) Large mononuclear 
cells several times as large as the lymphocyte. The nucleus is oval in 
'shape, and does not stain deeply, while the protoplajim is non-granular 
and relatively more abundant, (c) Intermediate forms resembling the last 
variety, but having an irregularly-shaped nucleus, (d) These are gener- 
ally described as multinuclear cells. It is only under the action of certain 
' reagents, however, that the nucleus breaks up into parts, and normally it is 
a long, irregular body which, as Muir points out, is more aptly described 
as being “multipartite.” The protoplasm contains granules which are 
stained by both acid and basic stains, and so thes^ leucocytes are 
often called “ neutrophiles.” (e) Eosinophiles — cells about the same 
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size as the last-mentioned variety, with a single nucleus. The protoplasm 
, contains large refractile granules which take up acid colouring agents and 
stain deeply with eosin, to which property they owe their name. In 
healthy blood the average number of leucocytes is 6000 in each cubic 
millimetre The different varieties occur in the following proportions : 
lymphocytes, 1 5 to 30 per cent ; multinuclear, 65 to 80 per cent ; mono- 
nuclear and intermediate forms, about 6 per cent ; and eosinophiles, 2 to 
4 per cent. ^ 

If there be leucocytosis, it is due to the presence of an increased 
number of the lymphocytes in the blood. Ehrlich considers that the 
presence of an increased number of eosinophile leucocytes in the blocnl is an 
importanj characteristic of the blood in Hodgkin’s disease and in leuchsemia. 
Dreschfeld has found the eosinophiles to be fairly numerous in some cases, 
Iftit scanty in others; afld concludes, in opposition to Ehrlich, that they are 
not of much value as an aid to diagnosis. Dr. Kanthack considers that 
the eosinophile cells are of no diagnostic value either in Hodgkin’s 
disease or in leuchaemia, because they have been found in largo numbers in 
gonorrheeal pus, in many specimens of pus both from men and from 
lower animals, in sputum, and in muco-purulent nasal secretions. As the 
eosinophiles are much increased in numbers in splenic leuchaemia, it is 
probable that in these mixed cases of Hodgkin’s disease or lymphatic 
leuchaemia, in which both lymphatic glands and spleen are enlarged with 
leucocytosis, the eosinophiles will be found more numerous than in the 
more simple uncomplicated cases. 

Heart. — The action of the heart may bo weak if there bo fatty 
degeneration from anaemia. In fever the frequency of the pulse is of 
course increased, and it may be irregular if the vagus nerve is compressed 
by enlarged glands in the neck. 

Alimentary system. — Lymphoid growths may develop in different 
parts of the alimentary canal, and also in the organs connected with it, 
giving rise to various symptoms according to their situation. 

In the mouth the gums may be soft, pale in colour, and swollen, 
and blood may be extravasated beneath the mucous membrane. The 
tonsils may be considerably enlarged, and there may be extensive adenoid 
growths in the pharynx; these may cause deafness (by occluding the 
Lustachian tube), difficulty in swallowing, and in rare cases they may 
completely obstruct the pharynx so as to prevent the passage of 
food. The presence of lymphoid growths in the wall of the stomach 
leads to dyspepsia vid vomiting ; when there is ulceration of the growths " 
the symptoms resemble those of simple gastric ulcer; vomiting may 
also be excited by the pressure of enlarged lymphatic glands upon^e 
stomach itself. Lymphoid growths in the intestine may cause no ^ 
inconvenidhce, or they may be accompanied by diarrhoea and haemorrhage. 
Constipation may be caused by the pressure of enlarged abdominal 
glands upon the bowel. As a rule there are no symptoms of hepatic 
disorder. Obst^^ptive jaundice sometimes occurs from the pressure of 
enlarged glands upon the bile-duct. The liver is uniformly enlarged. 
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owing, in some cases, to the excessive development of lymphoid growths 
in the substance of the organ. 

Respiratory system, — Dyspnoea is a frequent symptom ; it may arise 
either from narrowing of the trachea by the pressure of enlarged glands, 
or from the anaemia. Bronchitis is often present. The lymphoid growths 
may give rise to crepitations which are audible in different parts of the 
chest, but do not otherwise interfere with respiration. Effusion into the 
pleural cavity often takes place, either as part of a general anasarca or 
as a result of pressure upon the azygos or bronchial veins. 

Nervous system. — In some cases delirium and coma have occurred. 
One of Mosler’s patients died from oedema of the brain, which ho regarded 
as the result of a cerebral haemorrhage. Various symptoms may be pro- 
duced by the pressure of the enlarged lymphatic glands upon the nerves. 
Thus pressure upon the cervical sympathetic mi, y ''cause inequality in the 
size of the pupils. Pains in the nerves of the arms and legs may also l)e 
the result of pressure. Osier has observed one case in which there was 
paraplegia from pressure upon the spinal cord. 

Genito-urinary system. — As a rule there are no renal symptoms even 
when lymphoid growths are found in the kidney after death. The urine 
may contain traces of albumin ; but anything more than this may be 
taken as evidence of ulterior changes in the kidney occurring as a com- 
plication. Lymphoid growths are rarely found in the ovaries or testicles. 
Amcnorrhoea in women is common, and is probably a result of the 
ansemia. In some cases pregnancy has occurred after the commencement 
of the disease. 

Temperature. — The temperature in cases of Hodgkin’s disease has beeii 
very carefully studied by Gowers, who found that fever was present as 
symptom of the disease itself in two-thirds of the cases in which the 
temperature had been taken. It is rather more frequent in acute than in 
chronic cases, and it occurs in nearly all patients under twenty years of** 
age. When general swelling of the glands occurs at the beginning 
of the disease, fever is often an early symptom. Gowers describes three 
modes of pyrexia which may occur. In the first the temperature is 
continuously raised from two to five degrees above the normal, and only 
varies a degree or a degree and a half during the twenty-four hours. In 
the second mode there are periods, several days in duration, of high fever 
alternating with periods of normal temperature. In a third there are 
marked daily variations, the temperature rising to 101° or 103° each 
*^evening, and falling to 100° or even to normal in the morning. 

Skin . — Owing to the ansemia the skin and mucous membranes are 
pak^ often from the beginning of the symptoms. Sometimes there 
^ is a general subcutaneous oedema. Bronzing of the skin, as in Addison s 
disease, has been observed in a few cases, to which reference has already 
been made. Profuse perspiration occurs during the night in some 
cases. 

Pathological anatomy. — The most important metrbid changes in 
cases of Hodgkin’s disease are enlargement of lymphatic glands, enlarge' 
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nient of the spleen, and the presence of nodules of adenoid gfowth in 
various organs of the body. 

LyinpJmtic glands , — The most striking feature of the morbid anatomy 
of Hodgkin’s disease is the enlargement of the lymphatic glands. In 
health the lymphatic glands may be conveniently divided into primaiy, 
secondary, and tertiary groups. Of these the primary and secondary are 
always to be found, whereas the tertiary glands are usually so small that 
they may escape observation ; but they become enlarged under special 
circumstances. The inguinal glands are a primary group, the popliteal 
arc secondary glands. Gulland states that in the axilla there are tertiary 
glands which ordinarily only measure 1 or 2 millimetres in diameter, but 
which iif woman during lactation become temporarily enlarged. They 
afterwards disappear, Stiles has found, by a process of fatty irn olution. 
These tertiary glands mSy also become enlarged if carcinoma develop in 
the mamma. It would appear from Eaylis’ experiments that under si)ccial 
circumstances entirely new glands may be formed to take the place of 
others which have been remoA^ed. 

In Hodgkin’s disease the extent of the lymjjhatic CTdargcment varies 
considerably in different cases. In some it is confined to a few groups of 
glands ; in others a large number are involved. The primary lymphatic 
glands are the most lial)le to be enlarged. The cervical glands are more 
frequently affected than any others ; after these in order of fi e(|ucncy 
come the axillary, inguinal, retroperitoneal, bronchial, mediastinal, and 
mesenteric glands. In addition to these, smaller groups of the sccoTidary 
glands are pften affected along with the primary groups Avith which they 
are connected. Thus Avith the inguinal the popliteal glands, and Avith 
the axiMary the cpitrochlcar glands may be affected. Tertiary glands 
may also become affected, and thus large glands may be found along the 
^linc of lymphatic vessels in unusual situations ; as, for instance, beneath 
the pectoral muscle. The same set of glands is usually affected on both 
sides of the body, but the enlargement may be greater on one side 
than on the other, or may affect one side only. A single gland may 
become as largo as a hen’s egg, and a group may reach the size of a 
cocoa-nut. The enlarged glands are oval in shape, and movable in the 
earlier stages of the disease. 

Later, adjacent glands become firmly adherent either by the direct 
extension of the adenoid groAvth from one gland to another, or by 
adhesive inflammation of the capsules of the glands and the surrounding 
tissues. • 

The enlarged glands may bo either soft in consistence or firm. The 
consistence does not depend upon their size, as both large and Small 
glands may be either soft or hard. On section the colour is a grayish* 
white, Avith red spots at the points Avhere dilated vessels have been severed 
Ijy the knife, or where haemorrhages have taken place. In some cases , 
where the glands are firm a considerable quantity of fibrous tissue can be 
seen on section. • Sometimes a gland is found to be caseous, but this is 
exceptional. When the cut surface of a soft gland is scraped, a juice is 
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obtained which contains lymphocytes, larger cells which are often 
multinuclear, red corpuscles, and spindle-shaped cells from the walls of 
the vessels. The firm fibrous glands, when scraped, yield little or no 
juice. 

In the neck the glands which lie above the clavicle are most «rrequently 
affected, and may reach a large size. The glands along the sterno-mastoid 
muscle, the submaxillary and the suboccipital glands may be affected. 
Chains of enlarged glands may also connect this group t/ith the axillary 
or with the intrathoracic group of glands. Various secondary effects 
may be produced by enlargement of the cervical glands ; the larynx may 
be pushed to one side, the trachea may be narrowed, the internal jugular 
vein may be compressed arid thrombosed, or the recurrent ‘laryngeal 
nerve may be involved. The glands in the axilla^are frequently affected, 
and may reach a large size. They are generally enlarged on both sides 
of the body, but to a greater extent on one side than the other. 

In the thorax the anterior mediastinal glands arc often found enlarged, 
and may form a mass extending the whole length of the pericardium. In 
some cases the growth extends into the region of the thymus or into the 
pericardium. Both the heart and the left lung may be pushed out of place 
by the enlarged glands. The bronchial glands often form large masses 
which may compress the bronchi to a considerable extent, and the growth 
may extend into the lung itself. When the glands of the posterior media- 
stinum are affected they rarely cause any compression of the aorta, oeso- 
phagus, or thoracic duct ; though in some cases the wall of the oesophagus 
or even the vertebrae may be involved by the growth of .the glands. 
In the abdomen the glands most frequently affected are those which lie 
behind the peritoneum along the spine. The pelvic glands may also be 
enlarged and compress one of the ureters. Gowers mentions one case, 
recorded by Bonfils, in which the lumbar and pelvic glands together^ 
weighed eight pounds. The mesenteric glands are seldom affected, and 
when diseased they do not reach any great size. The inguinal glands 
are enlarged in about 50 per cent of the cases, and often form large 
masses in the groin, compressing both vessels and nerves in that 
region. 

Microscopical appearance of enlarged glands. — In the early stages of 
the glandular enlargement, when the glands have not increased much in 
size and are soft in consistence, the various parts, as seen in the normal 
tgland, are easily made out. The cortex, medulla, follicles, and septa 
maintain their normal relationships ; but the lymphocytes, which lie m 
the meshes of the reticulum of the gland, are greatly increased in 
nunfbers. In some specimens, which are probably examples of a more 
* advanced stage of the process, the cells are seen to have penetrated the 
septa and caused their division. A section of such a gland shows a 
, uniform structure consisting of a fine network of fibrils, the spaces of 
which are filled with leucocytes, which can be washed out, leaving the 
stroma with a few nuclei behind. The network, which Schultz thinks 
is formed by the splitting-up of the septa by the multiplication of the 
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cells which penetrate them, is irregular in form, and the spaces may 
contain single lymphoid cells, or groups of six or more cells closely 
packed together. The cells present the same appearance as ordinary 
lymphocytes. Sometimes multinuclear cells arc seen as a result of 
nuclear i^ultiplication without cell division. 

In the firmer glands there is an increase in the fibrous tissue stroma 
as well as multiplication of the cells. The septa which run between the 
follicles are thickened, as are also the fibres of the medullary network. 

In some the process of fibrosis continues till the gland becomes hard 
and firm in consistence. The cells are then present in much smaller 
numbers, there is a large excess of fibrous tissue in the stroma, and the 
capsule *s thickened. Finally only a mass of fibrous tissue may remain 
;n the place of the adenoid tissue of the gland (G. Sharp). 

Spleen. — In a larged majority of the cases the spleen is diseased. 
In 100 cases in which the condition of the spleen was noted, it 
was found affected in 78. In the other 22 no change was described. 
This organ is thus more or less changed in four-fifths of the cases. 
The enlargement, as a rule, is only slight or moderate in degree ; 
in a few rare cases it has reached a large size. The weight, however, is 
seldom more than thirty ounces. The enlargement may bo a simple 
hypertrophy, or it may be due to the presence of lymphomata 
of various sizes in the substance of the spleen. In 78 cases in 
which the spleen was affected, these growths were found in 57 ; 
in the remaining 21 it was only described as being enlarged. When 
there is simple increase in size of the spleen it is generally firm in 
consistence ; it may be hard, but it is rarely soft. The Malpighian 
corpusoles are often easily seen, being rather larger than in a normal 
•spleen. When the lymphoid growths which originate in the Malpighian 
bodies are present, they do not, as a rule, cause any great enlargement of 
• the spleen. They vary in size and may be no larger than peas, or as big 
as crab-apples. The appearance of the growths is peculiar, and they have 
been compared to masses of suet or cold fat. In one case, in which I 
made the post-mortem examination, the cut surface of the spleen which 
contained these growths resembled a piece of brawn in appearance. The 
masses are often irregular in shape, and may even bulge out the capsule 
of the overlying spleen. Infarctions also are often seen in the spleen : 
their appearance varies with their age ; if seen early, they are red, and 
are surrounded by an area of congested splenic tissue. Later they 
become pale red,«and ultimately cream-coloured. Chronic inflammation 
of the capsule of the spleen is not uncommon, and leads to the formation 
of adhesions to surrounding organs and thickening of the capsule itst.4f. 

Wheji the spleen is examined microscopically the fibrous trabccul® arrj 
found increased in size owing to an increase in the amount of their fibrous 
element. The lymphoid growths which are developed in the Malpighian 
corpuscles resemble the enlarged lymphatic glands in structure. As in 
them there is am*eticulum, in the meshes of which lie small round cells, 
^ew fibrous tissue is developed in which the connective-tissue corpuscles 
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are seem; the amount of fibrous tissue may increase till the Malpighian 
bodies consist almost entirely of it. In this stage the lymphoid cells are • 
few in number. Bound the edges of the Malpighian bodies may be seen 
masses of brown pigment ; this pigment is derived from degenerated 
And broken-up red blood corpuscles which were included in the ^owth of 
xhe fibrous tissue. When the nodules of new growth are large, they 
compress the surrounding splenic pulp ; it is then frequently atrophied, 
and contains cells which have undergone fatty degeneration and granules 
of pigment. In some cases there is hyperplasia of the splenic pulp. 
Lardaceous degeneration of the spleen has rarely been observed. 

The medulla of bones is sometimes altered, but in other cases it 
is normal. Changes in the medulla may or may not be associated 
with leuchsemia during life. By microscopical examination it has been 
determined that the altered condition of the naiirow is due to a growth 
of adenoid tissue in the place of the normal bone marrow. 

Alimentary canal . — .^ong the whole length of the normal alimentary « 
canal are scattered numerous patches of adenoid tissue. In almost any 
of these centres a development of lymphadenoid tissue may take place in 
Hodgkin’s disease ; and, once started, jj,t may extend considerably beyond 
the^original patch. The follicles at the back of the tongue may be 
enlarged, and the adenoid tissue of which the tonsils principally consist 
may become considerably increased in amount, leading to enlargement 
of the tonsils, sometimes followed by ulceration. 

Adenoid growths have been found in the mucous membrane of the 
pharynx ^|$hd of the oesoj^hagus. In the stomach there may be extensive 
overgrowth of the adenoid tissue and general thickenings of %he mucous 
membrane in consequence. Ulceration of this thickened mucous membrane 
may occur at several difierent points. In the intestines the special aggrer 
gations of adenoid tissue, which occur in the solitary glands and in the 
Peyer’s patches, may become considerably enlarged from overgrowth* 
of adenoid tissue. This change is most marked in the lower part of the 
ileum* but it may extend beyond the ileo-caecal valve into the ascending 
colon. The adenoid growth may extend considerably in the mucous coat 
of the intestine without involving the muscular coat. The intestinal wall 
may be muek thickened, but the lumen of the bowel is not diminished. 

lAver . — In a considerable number of cases changes are found in the 
#»er which may or may not be sufficient to cause an actual increase in 
the size of the organ. Most frequently lymphoid growths are found 
Scattered throughout the livei^; these are generally «mall, varying in 
size from a pin’s head to a cherry-stone, and pink or gray in colour ; in 
sonffBn cases the growths may reach the size of a cherry, but these are 
iewer in number. In appearance they resemble the nodules w^ich have 
been already described in the spleen. On microscopical examination the 
minute adenoid growths are found, as elsewhere, to consist of lymphatic 
tissue. They lie in^the interlobular spaces, but may also extend into the 
lobules; when a growth extends into the hepatic lobules it develops 
between the liver -cells, and causes atrophy of the latter by pressui c. 
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Prof, Burden Sanderson considers that the growth may sometimes originate 
in the tissue of the acinus itself. In some cases there is a general diffuse 
growth of nucleate tissue in the interlobular spaces, from which extensions 
may also take pla^e into the tissue of the acini. Occasionally the enlarge- 
ment of t;Jie liver :is partly due to congestion of the capillaries. Effhsioq^^ 
into the peritoneal cavity is not uncommon as a result of portal obstruction 
by lymphoid growths; in some cases the peritoneum is studded with 
small growths. . 

Respiratory spsiem. — In the lungs, growths of adenoid tissue are found 
which may occur either as the result of direct extension of growth from 
bronchial glands already affected into the lung itself, or as separate centres 
of growth scattered throughout both lungs. The scattered growths which 
generally originate in the peribronchial lymphatic tissue are small in 
size, and resemble tuberctes in appearance. They have the same structure 
as the growths in other organs, and seldom soften or break down. Effu- 
sions into the pleural cavity are found in some cases, and may contain 
blood. Adenoid growths are rarely found beneath the pleura. 

Heart — The heart is often small, and fatty degeneration of the 
muscular wall is not uncommon. Occasionally adenoid growths have 
been found in the substance of the heart or on its surface. ^ 

Genito-urinary system, — Lymphomata, similar in structure to those 
which are found in other aMominal viscera, occur also in the kidney. 
These are usually small in size, and rarely grow larger than a 
cherry. The growths generally develop between the tubules in the 
cortex of the kidney, and as they enlarge they may, by presAre, cause 
atrophy of* the epithelium lining the tubules. The kidney^ may be 
enlarge^ as a whole ; it is, as a rule, pale in colour, and sometimes it is 
the seat of fatty or lardaceous degeneration. The testicles, like other 
glands, may contain lymphoid growths, which lead to atrophy of the 
•epithelium by compression. The ovaries are rarely affected. 

Ductless secretory glands , — The thymus may be enlarged, or it may 
contain adenoid growths, which may extend to the surrounding parts. 
More frequently the anterior mediastinal glands are primarily affected, 
and the thymus by extension of the growths from them. 

The suprarenal capsules were affected in one case recorded by Gowers. 
The thyroid gland may also be involved (Stengel). 

Nervous system , — Lymphadenomatous growths occasionally occur in 
the dura mater, but rarely in the brain or any other part of the nervous 
system. * * 

Skm , — ^In rare cases adenoid growths have been found in the skin. 

Pathogeny. — ^We have as yet very little definite knowledge o4^he 
pathogeny of Hodgkin’s disease. Experimental research, which of late^ 
^ thrown so much light upon the nature of many obscure morbid 
processes^ hae not as yet succeeded in elucidating this complex probleuL 
The study of the morbid anatomy of the disease has given us much 
uiformation as-^sto the nature and distribution of the lymphadenoid 
growths whichf |form so prominent a feature in it ; but as yet we pos- 



586 


SYSTEM OF MEDICINE 


sess ncf explanation of the abnormal development of the lymphatic 
glands and adenoid tissues generally in the body. An examination of the 
comparative anatomy of lymphatic glands shows that true l3nnphatic 
glands are found only in the higher vertebrata. In fishes, reptiles, and 
amphibians there are no lymphatic glands. In birds and irv mammals 
true lymphatic glands are found. Gulland has shown that leucocytes 
appear in the adenoid tissue of the thymus gland of mammalian embryos 
some time before the lymphatic glands are developed. In man we find 
that the lymphatic glands are more highly developed than in any of the 
lower animals. 

Adenoid tissue, which is the principal seat of the morbid changes in 
Hodgkin’s disease, is widely distributed in the tissues of man.« It is a 
specialised form of connective tissue, the fibres of which form a fine net- 
work and receive an abundant blood-supply. ^T£e special characters of 
adenoid tissue are found most clearly marked in certain parts of lymphatic 
glands known as “ germ-centres ” ; in these germ-centres the connective- 
tissue fibres form a very fine network, supporting the numerous capillaries 
which enter it. At the periphery of each germ- centre the fibres lie close 
together and form a kind of capsule containing only minute openings. 
Leilcocytes escape from the capillaries in the germ -centres into the 
reticulum, in which they arc for a time arrested. Here they undergo 
division, and the young cells thus formed gradually find their way to the 
edge of the germ -centre, from which they ultimately escape and pass 
through the lymphatic gland into the general lymph-stream. The same 
process appears to go on in all adenoid tissue, though less actively than 
in the special germ-centres. Thus an important function of adenoid tissue 
generally, and especially of lymphatic glands, is to enable the liucocytes 
to multiply according to the demands of the part in which the adenoid 
tissue is situated. 

In speaking of lymphatic “ glands ” it must be remembered that we* 
are dealing with organs which differ widely, both in structure and in 
function, from many other organs in the body which are also called 
glands. The term “gland” includes all the secretory glands whose 
function may be either to supply an external secretion, as in the case of 
the salivary glands, or to produce both an external and an internal 
secretion as is done by the pancreas, or to form an internal secretion only 
like that of the thyroid gland. We have no evidence at present that 
Jymphatic glands form any special secretion, nor from their structure 
should we expect them to be capable of forming any •true secretion. It 
is important to bear this in mind ; for in dealing with diseases of secretory 
glalids we have to take into account the effect of the disease in decreasing, 
increasing, or altering the secretion of the gland, and the consequent effects 
of these changes upon the body as a whole. 

We have seen that adenoid tissue generally is the seat of multiplier- 
tion of the leucocytes ; and when we remember the very important pavt 
which leucocytes play in the blood and elsewhere we should expect that 
such widespread disease of adenoid tissue as we encounter in Hodgkins 
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disease would modify, more or less, the production and condition of the 
leucocytes. An increase in the size of the lymphatic glands docs not, 
however, necessarily bring about an increase in the number of the leuco- 
cytes in the blood ; and it is in some cases only that an increased formation 
of leucocytes takes place in the lymphatic glands. As we do not as yet 
know the immediate cause of Hodgkin’s disease, we can but surmise what its 
probable nature may be. It would seem to be due to the presence of some 
agent capable of exciting the growth of the adenoid tissues, and the conse- 
quent enlargement of the lymphatic glands. When wo examine the known 
causes of enlargement of the lymphatic glands avo find them to bo of more 
than one kind. Enlargement of lymphatic glands may be a normal 
physiological process ; thus in the axilla Stiles has found that during 
lactation very minute Jymphatic glands become increased in size, and at 
the end of lactation undefgo involution ; so that evidently in the require- 
ments of the mammary gland during lactation we find a cause of lymphatic 
activity. Many morbid processes, such as infective inflammations of 
various kinds, are accompanied by enlargement of the lymphatic glands 
connected with the part affected. There may be actual infection of the 
glands themselves, as in cancer or tuberculosis, leading to their enlarge- 
ment ; in the latter case we find the immediate cause in the tubercle 
bacillus. In the case of tuberculosis the lymphatic glands often form a 
line of defence in which phagocytes containing tubercle bacilli are arrested ; 
these bacilli may then be either destroyed or, if they continue to live, 
their advance towards more important organs is arrested for a time. 
When we <sonsider the many points of analogy between Hodgkin’s disease 
and tuberculosis, and the other infective processes, it seems very probable 
that Hodgkin’s disease is also due to infection. The clinical features of 
the disease, and especially the acute course of it, the haemorrhages, the 
anaemia, and the presence of fever in some cases tend to support this 
probability. The changes which we find in the adenoid tissues and 
lymphatic glands are most easily explained by assuming that they are 
the result of the action of some pathogenetic parasite. Evidence of direct 
infection in Hodgkin’s disease is almost entirely wanting; but one case, 
which was under the care of ObratzoAv, is of importance in this respect. 
An assistant, who helped to plug the nose and also to examine the urine 
and faeces of a patient who was suffering from acute Hodgkin’s disease, 
soon afterwards was attacked by the same disease, and died a month after 
the time of the alleged infection. • 

Another fact 'Jthich supports the infective nature of Hodgkin’s disease 
is the occurrence of the same disease in the lower animals : the lymj)h- 
adenoma of cattle, dogs, and horses appears to bo identical with thtil of 
man. Irwthis respect again it resembles tuberculosis. In horses especially § 
the disease presents many of the same symptoms as in man, for in equine 
lymphadenoma there is enlargement of the lymphatic glands, and in some 
cases adenoid growths in the spleen, liver, kidneys, and lungs. Emacia- 
tion, anaemia, arifl leuchaemia may also occur. 

If the disease be due to infection we have as yet no knowledge 
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of the * organism which is the immediate cause of it. We do not 
even know whether it is an animal parasite, like the plasmodium 
of malarial fever, or a vegetable parasite like the tubercle bacillus. 
As Dr. Dreschfeld points out, there is a strong analogy between the 
different varieties of chronic and acute Hodgkin^s diseases and the 
various forms of tuberculosis. Though Dreschfeld found small bacilli in 
the kidney of one case, these were not present in specimens examined 
from other cases ; and he was unable to obtain any gi'owth of micro- 
organisms from pieces of the diseased glands placed in various culture 
media. The experiments of Delbet tend to show that the disease is due 
to a certain bacillus, but they require further extension and confirmation. 
This observer found a bacillus in the blood of the spleen of 'a woman 
who was suffering from Hodgkin’s disease (lymj^luid^noiiie gdudralisd), in 
which the spleen was also affected. He obtained pure cultivations of 
this micro-organism, with which he made experimental inoculations in a 
dog. Large doses of a pure culture of the bacillus were employed, and 
the inoculations were repeated several times at various intervals. This 
method of experiment was adopted by Delbet, as he considered the 
bacillus to bo one of feeble virulence, and unable to multiply in the 
tissues of a healthy animal unless reinforced by repeated doses of the 
culture. The animal emaciated rajDidly, and in fifteen days it lost 
more than one-fifth of its weight. When the dog was killed, a month 
after the commencement of the inoculations, the lymphatic glands in the 
mesentery and in the mesocolon, the thoracic and vertebral glands, as 
well as those in both axilla3 and in the right groin, were fouurl enlarged, 
On examining the enlarged glands Delbet was able to show that the\' 
contained the same bacillus which he had inoculated as a pure? culture. 
On the strength of this experiment he claims to have produced ?i 
generalised lymphadenoma by inoculations of this bacillus. Othcr^ 
observers have found micrococci, and no bacilli, in the enlarged glaiub. 
Thus it is evident that the whole matter requires far more extensive 
experimental investigation before any satisfactory explanation of the 
pathology of this disease can be given. 

Ordinary course. Duration, and Termination. — The onset of the 
disease varies considerably in different cases. In some there is at first 
only a localised swelling of one group of glands, and this condition 
may persist even for several years without further extension. A 
^primary local disease may be followed at a variable interval by a 
general enlargement of the glands, or there may be*a general enlarge- 
ment of most of the lymphatic glands in the beginning. Generalisation 
of •rtie disease is accompanied, or soon followed, by progressive anaemia ; 
, the anaemia may appear, however, before the glands are appreciably 
affected. In acute cases the onset may be marked by shivering, pain'^ 
in the back and limbs, cough and expectoration, and rapid loss of 
strength. 

In acute cases the patient rapidly becomes worse. ^ In chronic cases 
the disease may remain stationary for considerable periods. The diua- 
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tion of the disease varies from five or six weeks, in very acute eases, to 
several years in the chronic forms of the disease. 

Sir W. Gowers (10) gives the following table, drawn up from fifty 
fatal cases, in which the duration of the disease had been ascertained : — 

Less than 1 year in 18 cases. 

Between 1 and 2 years in 15 cases. 

a ^ > j 3 ^ j } 

U ^ ^ >> ^ j) 

yj ^ yy ^ yy >> 

Over 5 years . . 1 case. 

Sex appears to have little or no influence upon the duration of the 
disease. ^Before middle life the duration does not vary at different ages ; 

It is shorter, however, in the second than in the first half of life. 

* Recovery may take* piace under treatment. This is more likely to 
occur in chronic than in acute cases, though marked improvement or 
arrest may occur even in the latter. 

Sooner or later, in most cases, the anaemia becomes more intense, the 
patient loses strength, and dies from exhaustion. In some cases tlie 
immediate cause of death has been asphyxia from the pressure of enlarged 
glands upon the trachea or bronchi. Death has also taken place from 
starvation owing to pressure upon the oesophagus. In a few cases coma 
and convulsions have occurred at the end. Loss of blood and diarrhcea 
may also take part in bringing about a fatal termination. Death may 
also be the result of some such complication as pneumonia, (edema of 
the lungs, or pleural effiision. 

Diag'nofiis. — The enlargement of the lymjihatic glands which Lakes 
place ir^Hodgkin’s disease has to be distinguished from other kinds of 
enlargement. In advanced cases the number of glands involved and 
the general cachexia render the diagnosis easy. In the early sUiges of 
ithe disease, when only a few glands may be affected and the severe 
constitutional symptoms not fully manifested, the enlargement has 
to be distinguished from those of acute adenitis, tuberculous lymph- 
adenitis, sarcoma, and carcinoma. The disease, as a whole, has also to 
be distinguished from splenic leuchmmia, and from those mixed 
cases in which the symptoms of thiit disease appear in combination 
with those of Hodgkin’s disease. In very acute cases the symptoms 
niay resemble those of the known infections, especially when the abdo- 
minal glands are principally affected ; in these cases we may have to^ 
distinguish between acute Hodgkin’s disease and typhoid fever, tuberculous 
peritonitis, or septicaemia ; or again, the symptoms of Hodgkin’s disease 
may suggest purpura or pernicious anaemia. • • 

In acute inflammation of the lymphatic glands — acute adenitis — the , 
enlargement takes place rapidly, and the glands are painful and tender. 
The surrounding tissues are also frequently inflamed at the same time. 
A few glands only are affected, and, as a rule, they are directly con- 
nected with Bomtk part in which inflammation, suppuration, or a breach 
surface open to microbes is already known. In Hodgkin’s disease 
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the enlargement is painless ; it is unaccompanied by inflammation, and 
it frequently afiects a large number of glands, not necessarily in con- 
tiguity. 

Tuberculous disease of the lymphatic glands is generally limited to one 
or more groups. It frequently begins in glands which, like the cervical 
glands, are connected with some surface through which the tubercle 
bacillus may enter. Thus, if the enlargement of the lymphatic glands 
be general, it is almost certainly not tuberculous. Again, in the several 
groups of glands we find that in tuberculous disease there is often peri- 
adenitis, which leads to matting of the glands ; whereas, in Hodgkin’s 
disease, as the surrounding tissues are not inflamed, the glands remain 
freely movable. In tuberculous disease the glands soon begin tp caseate 
or suppurate, the skin is implicated, it gives way, and the abscess dis- 
charges through the opening ; in Hodgkin’s disuse the glands neither 
caseate nor suppurate, nor is the skin inflamed about them. Lymph- 
adenomatous glands, as a rule, reach a larger size than tuberculous glands, 
probably because degenerative changes generally occur early in the latter 
We may note also a characteristic cachexia commonly known as 
“ scrofulous.” Not infrequently, however, when the eiilargement is 
confined to a few glands a diagnosis cannot be made until some further 
manifestation of the true nature of the enlargement appears. 

In the early stages of Hodgkin’s disease, when the enlargement of 
lymphatic glands is confined to a small area, there may be a difficulty in 
distinguishing it from sarcoma of the glands. In sarcoma, however, there 
is a slow extension of the growth to neighbouring glands and into the 
surrounding tissues, whereas, in Hodgkin’s disease, further •^extensions 
will probably arise in a different part of the body. So generalised an 
enlargement would not be sarcoma. In saicoma, again, the presence of 
secondary or primary growth elsewhere may help to clear up tho 
diagnosis. ' 

By some writers the name lymphosarcoma has been used as another 
name for Hodgkin’s disease ; by others this name has been given to a special 
form of sarcoma of the lymphatic glands. This confusion should be guarded 
against. Sharp, who distinguishes between lymphosarcoma and lymph- 
adenoma, considers that each starts from a lymphoma. If, as the tumour 
grows, it is found to contain very large numbers of round cells, and but 
little fibrous tissue, he considers it to be a lymphosarcoma. It, on the 
other hand, the fibrous tissue is abundant, and the cells not numerous, 
*lt is a lymphadenoma. J. L. Steven also draws a* sharp distinction 
between primary lymphosarcoma in the mediastinum and the general 
afiao^ion of the lymphatic glands which we call Hodgkin’s disease. 

Secondary carcinoma of the lymphatic glands is not likely to be con- 
" founded with that due to Hodgkin’s ^disease, as the presence of the 
primary growth indicates the true character of the glandular swelling also. 

In some cases, when the nature of the enlargement of the lymphatic 
glands is doubtful, the administration of arsenic may aj^ the diagnosis- 
Any marked diminution in the size of the glands under the influence of 
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this drug would indicate Hodgkin’s disease rather than sarcoma or 

. carcinoma. 

Leuchsemia is, strictly speaking, only a symptom and not a dis- 
ease. As a symptom we have seen that it occurs in some cases of 
Hodgkin’s^disease. This name has, however, been given to some forms 
of disease in which an excess of white corpuscles in the blood is a pro- 
minent symptom. Thus there are several kinds of leuchsemia, and a 
distinction must Jbe drawn between these and Hodgkin’s disease. 

Splenic or spleno-medullary leuchaemiais distinguished from Hodgkin’s 
disease by the absence of any early enlargement of the lymphatic 
glands, by the great enlargement of the spleen, and by the presence 
in the biood of myelocytes or large white corpuscles with a single 
nucleus. These corpuscles may measure nearly 1 6 /i. in diameter ; they 
occur in large numbers* ii> the blood. Muir has found that in this form 
of leuchaemia they may form more than 50 per cent of the white 
corpuscles present in the blood. 

In some cases of splenic leuchaemia an enlargement of the lymphatic 
glands takes place as a late event. The enlargement is then secondary 
to that of the spleen and to the leuchaemia, and thus differs from the 
primary glandular enlargement of Hodgkin’s disease. 

In another disease, “ spleno-Iymphatic ” leuchaemia, to which Gowers 
draws special attention, there is a simultaneous eidargement of the 
lymphatic glands and of the spleen accompanied by leuchaemia. In these 
cases we seem to have the two diseases, splenic leuchaemia and Hodgkin’s 
disease, combined. With the exception of the concurrent increase of the 
spleen such* cases are closely allied to those of Hodgkin’s disease, in 
which leychaemia is found ; and which, by some writers, have been de- 
scribed as cases of “ lymphatic ” leuchaemia. 

Syphilis . — Enlargement of the lymphatic glands, most directly con- 
•lected with the primary seat of infection, is a constant primary symptom 
of syphilis. In the male the usual primary enlargement of the glands in 
the groin is not likely to be mistaken for Hodgkin’s disease, as in all 
such cases a careful inspection of the genital organs would naturally be 
the first step in the examination of the case, and the discovery of a sore 
with an indurated base would at once explain the condition of the 
lymphatic glands. In the female and in cases of primary syphilitic 
infection of other parts of the body the true cause of the enlargement 
J^^ight be overlooked, so that it is important in any doubtful case to 
leraember the chie& characteristics of this form of enlargement. In con- ' 
sidering the possibility of syphilis as a cause of any glandular swelling, 
careful inquiry and search must bo made for the presence of the original 
indurated sore, which develops about twenty-four days after infection 
has taken place, and is followed by the enlargement of the nearest 
lymphatic gland in seven to fourteen days. One gland is usually enlarged 
hmt, the other members of the same group becoming affected soon after- 
wards. The glaitfls are hard in consistence, and seldom exceed a marble 
m size. 
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ThQ. inguinal glands on each side are by far the most commonly 
affected groups, but the axillary and cervical glands are involved in cases 
of primary infection of the upper limb or face. The enlargement raiely 
extends beyond the nearest group of glands, and even if untreated tends 
in time to subside. In Hodgkin’s disease the glands soon reach a larger 
size, and are softer in consistence, while the disease tends to spread to 
other groups of glands. Some enlargement of the lymphatic glands 
may occur in the later stages of syphilis, but its nature would be 
explained by the presence of some secondary or tertiary manifestations of 
the disease in the neighbourhood of the enlarged glands. 

Lymphoma . — A simple enlargement of a single lymphatic gland or of 
several glands of the same group is usually regarded as a locgil growth 
only, and as such is called a simple lymphoma or lymphadenoma. As 
Hodgkin’s disease may also start as a similar lofal‘enlargemcnt presenting 
the same characters, we are unable to separate the two in the early 
stages. It is not till later, when no extension of the disease occui's, and 
constitutional symptoms remain absent, that a distinction can be made 
It is quite possible that the difference between the two lies in the clinical 
course rather than in the nature of the disease, lymphoma being a localised 
form of Hodgkin’s disease, the further extension of which is prevented by 
the natural resistance of the tissues. 

Prognosis. — ^In cases of acute Hodgkin’s disease the prognosis is very 
unfavourable ; the patient rapidly loses strength and dies of exhaustion. 
Pulmonary complications frequently occur in these cases, so that i)nen- 
monia, pleurisy, or phthisis may be the actual cause of death. But acute 
cases are not always fatal. Dr. Dreschfeld has recorded that in one 
acute case with cough, fever, intense anaemia, rapid enlargemei:^ of the 
lymphatic glands causing obstruction of the right bronchus, enlargement 
of the spleen, leucocytosis and rapid loss of weight, the lymphatic glands 
decreased, under treatment by arsenic, nearly to their normal size : the» 
spleen fell to its usual size, the temperature became normal, the blood 
improved, and the patient became convalescent. If the glands be enlarged 
in several regions, and reach a large size, the prognosis is grave. The 
actual progress of the disease is not uniform. If the patient’s health 
has been good up to the time of the beginning of the disease, its advances 
appear to be less rapid than in patients in whom the onset was preceded 
by some ill-health. Thus in cases in which the symptoms have first 
appeared after pregnancy, or after a loss of blood, the downward progress 
•has generally been more rapid than in cases in which the health had 

previously been good. A marked decrease in the number of red 

conf^scles in the blood, and a distinct increase in the number of the 

white, severally indicate that the case is a serious one. So long as the 

* enlarged glands remain soft there is a better prospect of ‘recovery. 
Hardness of the glands indicates fibrosis. Fever, especially if it be con- 
tinuous, is an indication that the disease is acute. (Edema is a grave 
symptom ; it generally indicates that death is not far difitant. 

Treatment. — In the treatment of Hodgkin’s disease we have 
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nuiiii objects in vieAV. In the first phice, we must endeavour to *fcombat 
• the disease by treatment of the structures which liavo already become 
affected, so as to prevent its spreading to other parts of the body ; in 
the second place, wo have to increase the resisting power of the jKitient as 
far as possible. We have seen that in some cases the disease is local at 
first, tending to become general at a later stage. In tins respect it 
it'.scmbles tuberculous disease of the lymphatic glands, iu which we have 
abundant evidei*ce that early local treatment is frecpicntly successful 
both in curing the local disease and in averting general tuberculosis. As 
it IS probable that Hodgkin’s disease is likewise due to the presence of 
some infective agent, the strictly localised forms of the distMse in super- 
ficial glaufls appear to be suitable for surgical treatment The sjx'cial in- 
dications for removal of^the glands will ])c considered presently. 

General hygienic treatutf^nt . — It is important that those nyIio sulfcr 
fiom Hodgkin’s disease should lead quiet, regular lives and avoid all 
bodily fatigue. The diet should bo light, nourishing, and easily digested 
It IS doubtful whether climate has much influence upon the course of the 
malady, but bathing in mineral waters, as at Kreiiznach or Woodhall 
Spa, has seemed beneficial in some cases. 


Local treatment . — In certain cases of Hodgkin’s disease thci‘e can be 
no doulit that removal of the diseased glands is the right method of 
treatment to adopt. The clinical course of some cases afifiears to in- 
dicate clearly that the disease in the first instance is local, and confined 
to a few lymphatic glands ; moreover, that the fiirtJier sjiread of the dis- 
ease takes p^^ice from the part first affected, by a jjroccss which we may 
piovisionally call secondary infection. In such cases the early removal 
of the Giilarged glands may arrest the disease. One of our chief 
difficulties is to select the most suitable cases for such treatment, if tluj 
disease be general from the first, or if it has spread to deiip lymphatic 
inlands which cannot be removed, radical surgical treatment is no longer 
possible. By some physicians, however, removal of as many of the diseased 
glands as possible has been recommendeil even in cases in which several 
distinct groups arc affected; not so much with the object of eiadicating 
the disease, as of diminishing the number of the diseased glands in the 
hope that medicinal treatment may thereby lie 1 letter able to deal with 
die remnant. In such cases, however, operative treatment has j^roved 
unsatisfactory, and when several groups of glands are affected, it is 
doubtful whether partial removal is advisable. Evidence is still , 
''anting to show thift medicinal treatment is rendered more efficient by 


toinoval of some only of the enlarged glands. 

Operative treatment to give relief from urgent symptoms due 
piessiire w^l be considered presently. 

The most suitable cases for radical operation are those in which the 
enlargement is confined to one group of glands, in which the spleen is 
J|ot enlarged, and in which there is neither fever nor well-marked anaimia. 

e presence of a* few enlarged glands in other situations, or a slight 
enlargement of the spleen, need not preclude operation if other 
VOL. IV ^ • 2Q 
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conditi<5ns seem favourable ; but the results are not likely to be so good. 
It is important to take the temperature night and morning for a few 
days before deciding upon an operation, that the absence of fever may he 
definitely ascertained. Gowers considers that when the number of the 
red corpuscles is below 60 per cent, removal of the glands shovld not ho 
attempted. A marked excess of white corpuscles in the blood is also 
unfavourable to operation. 

The success which may attend the removal of the diseased glands m 
suitable cases is well illustrated l)y three cases, mentioned by Gowers, m 
which the operation was performed by the late M. Verneuil. In one 
case a large glandular tumour, which compressed the trachea, was 
removed from the neck ; seven years afterwards the patient remained in 
good health. In another case the glands in the axilla had been enlargej^l 
for two years, and had reached the size of a clfild\ head when they were 
removed. Subsequently another enlarged gland was removed from the 
neck, and one or two glands afterwards became enlarged and suppiirat(Ml 
The operative treatment was supplemented by the administration of 
arsenic, and the patient remained free from the disease up to the time of 
his death, from acute pneumonia, six years after the first operation. In 
a third case the removal of the enlarged glands stayed the progress ot 
the disease for some years, though it finally became generalised and ended 
fatally. 

As already mentioned, there are certain circumstances under which ;iii 
operation becomes necessary in order to relieve urgent symptoms. Thus, 
if the trachea, or an important nerve or blood-vessel, be compressed by an 
enlarged gland which can be removed, this should be done ; although 
the operation may not bo likely to check the general progrocs of the 
disease. 

The difficulty of the actual operation for removal of the glands viuios 
very much. In some cases the enlarged glands are easily separated fionft 
the surrounding structures ; in others the deeper parts of the glaridnlai 
mass may be adherent and the removal by no means easy. 

Many other means of local treatment have been advocated and 
carried out in practice. None of them, however, has proved so effectnni 
as extirpation; so that, when possible, removal is the most efficiont 
method. Various solutions have been injected into the substance of the 
glands. Thus, among other drugs, arsenic, iodine, potassium iodide, 
, silver nitrate, carbolic acid, and chromic acid have been employed. Such 
injections are often painful, and may lead to inflammation and suppuratidu 
of the diseased glands; very little benefit has been obtained by such 
methods, and the inflammation excited may prove troublesome. Galviirio 
puncture has likewise proved to be of little service in reducyig the si/c 
of the glands. Various simple methods of local treatment have abti 
been employed, such as massage, alternate hot and cold douching, 
the application of ice. Such means of treatment are less harmful, 
they lead to little diminution in the size of the glands The applicati^’^ 
of blisters to the skin, over the enlarged glands, has in some cases hcen 
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followed by a reduction in size. The application of iodine to ^he skin 
over the enlarged glands is of little or no use. 

Mediciruil treatment . — Of all the drugs which luive been used in the 
treatment of Hodgkin^s disease, arsenic has most frecpicntly proved to be 
4 >f service^ I have seen marked improvement follow the administration 
of arsenic, and cases have been recorded in which the glandular swellings 
have disappeared, and the patient has recovered under its influence. Not 
only may arsenic do good in chronic cases, but even in acute cases very 
good results may follow its use. This is well illustrated by a case 
recorded by Dreschfeld : in this ease there were at fii st marked aiuvniia, 
fever, and a slight cough. After a fcAv days the cervical and left axillary 
glands become enlarged, and soon Jifterwards signs of obstruction of the 
left bronchus appeared. The spleen liecame enlarged, the numliei- (jf 
leucocytes in the blood ♦ncreased to a marked extent, and cosimjphile 
cells were also found. In a fortnight the patient lost 10 lbs. in weight. 
Under treatment by arsenic rapid improvement took place; tin; tem- 
perature became normal, the superfleial glands “almost comjiletely sub- 
sided,'’ the spleen diminished in size, the condition of the blood improved, 
the patient gained 14 lbs. in Aveight in a month, and was convales- 
cent at the time the account was written. A veiy similar case under 
Dr. Allbutt's care recovered (piickly under arsenic. Ai-senic may most 
conveniently be given in solution ; the dose Ixiing increased gradually. 

It is a good plan to begin with five minims of liquor arsenicabs three 
times a day, and this dose may by degrees be increased uj) to fifteen or 
tvvent}^ minims three times a day, provided that the patient exhiliits no 
toxic sympJoms. It should be given in milk with or just after food. If 
symptoms of intolerance arise, the arsenic should })e discontinued for a few 
days. In some cases the Fowler's solution has Ixjcn injected directly into 
the enlarged glands, but the injections may ciiuse j^ain, and even inflain- 
niiation and suppuration ; and the results have not been so good as Avheii 
given by the mouth. Rcclus has recorded one case in which the cervical 
glands on each side of the neck were aff’ecteil ; arseniail solution was 
both given by the mouth and injected into the glands, and these diminished 
in size until only some small nodules remained. In two other cases this 
treatment proved successful, but in three others the result was unfavour- 
able. Vfiluable as arsenic proves in the treatment of some cases of 
Hodgkin's disease, there are others in which little or no benefit appears 
to come from its use. The mode of action of arsenic in this disease is^ 
not known. It may have a germicidal action, compara]>le with that of 
mercury in syphilis and quinine in ague, or it may be an antidote to s(jmo 
chemical poison. * 

Iodine has been frequently used both as tincture of iodine and as • 
potassium iodide. There is, however, but little evidence to show that 
it has had any useful influence upon the progress of the disease. In some 
cases the depressing effect of potassium iodide may be distinctly haimful. 
Fhosphorus has ^een used with good effects in a few cases, but^ it is 
certainly less useful thah arsenic. One patient under the observation of 
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Professed’ Allbutt recovered from a grave and apparently extreme attack 
of the disease while taking tungstate of soda, but this drug proved useless 
in all cases sTibsequently under his care. Mercurial inuuctioji was foiuid 
beneficial in one case by Dreschfcld, but it must be used with caution so 
as to avoid any symptoms of mercurialism. Iron, cod-liver oil, aqd quinine 
have been usetl as general tonics. Organic extracts prepared from various 
glandular and other tissues have of late been extensively used in the tr(‘iit 
ment of disease; but in the present state of our knowledge uf the patholuj;\ 
of Hodgkin’s disease, it is difficult to conceive that any organic extract 
can be of special service in the treatment of this malady. We luuc 
seen that the lymphatic glands, spleen, thymus gland, aiul bone-niarmw 
are all liable to be affected in certain cases of Ilodgkiii’s disetwse. Foi 
this reason both spleen and lymphatic gland and thymus extract, as will 
as l)one-marrow, arc being tried, but as yet witfi no very decisive result 
Bone-marrow has been shown by Professor Fraser to be of gri'ut 
service in the treatment of pernicious ansemia in which arsenic has aLsn 
proved useful, and so is worthy of trial. To an adult one ounce of fiesli 
ox bone-marrow may be given three times a day. 

Gkorge R. Murray. 
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When under the teaching of M. Bazin in Fans, in the year 1859, my 
attention was strongly drawn by him to the subject of scrofula , and its 
fieqiiency, its pitifulness, and its marring of fair young lives, scrNcd to 
beep the subject prominent in my thoughts. It may seem strange to my 
younger readers to hear that the secondary or bubonic nature of this 
disease was not then recognised. It was siipjiosed to take its rise in a 
“ A ice of«the system,” and accordingly elaborate medicinal or magical means 
y cre wholly relied upon in the treatment of it. Of these means the only 
two which commandccl afly degree of success were cod-livei- oil and sea 
ail’. Thus in the sixties and the seventies it was as common to see 
])ersons marked by the scars of scrofula as it still Avas to see the marks oi 
the ravages of small-iiox. 

It was a common warning of careful paients that this girl or 
that Avas to be shunned as a AAufe because she cai’i icd on her neck this 
signal of a constitutional A'ice. I may have gone to an (*\1r(‘nui in com- 
bating this opinion, and in declaiing that sciofula is but a secondary 
e\cnt or “bubo,” dependent upon some alien source oi' irritation, 
generally periidieral and generally aA^oidable ; and I n(‘ed scrircely say 
that at the time of Avhich I sjicak tlu^ tub(*rcle bacillus nas mnllier (lis- 
c()\ered noy suspected. AVhether scrofula is ahvays due to tins bacillus, 
or alAA^ays associated Avith it, is not yet decideil ; almost up to this 
inoincnfethe penetration of the microbe into the tonsil and its im])lanta- 
tiori thence into the cerA’ical glands has been a matter of doubt. It seems 
jMobable that scrofula may arise by the agency of microbes cithei than 
^tubercle ; again that, oi'iginatiiig independently of tubercle, on it tubercle 
in.iy afterAvards supcrA^eiic ; ami, once more, that scroful.i may be due to 
tubercle, primarily or even Exclusively. Xo doubt these ])i(>blems a\ ill 
soon be settled. MeanAvhilc, fortunately, the practical bearings ()f the 
process are sufficiently established to perfect our therapeutics. hether 
])rmiarily tuberculous or not, eccentric irritation in the teeth, the throat, 
the nasal passages, the car, the skin of the face, head, or neck m«i\ sit 
U[) scrofula in the clinical sense of the Avord ; and the enlightened practice 
fd modern physicians, dealing more promjitly and more railic.dly A\it • 
tlu se extraneous sources of poisoning, m.iy so jnevent scrofula t lat oui 
unproved method of treatment by surgical means may hajipily 
^'"1 less in demand. Such, I think, is already the case ; sciofula is tar 
h '^s comnjon than it used to be. Of these susceptible ]ieriphcra par s i - 
ahvays my belief that the tonsils AAcre the most imiroitant, ana i 
hypothetically that these were the prevailing sources of scrotula; 
tlnit scrofula, indeed, Avas but the further stage of tubererdosrs or- siippura- 
■ tion of the tonsft This opinion received little sup|)m t ; for some time 
'^fter 1882 pathologists failed to find tubeixde bacilli in the tonsils, or even 
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in the d^charges from scrof\dous glands. Recently, however, this negative 
position has become considerably modified ; pathologists doubt no longer 
that tubercle of the tonsil, so far from being rare, is an ordinary mode of 
constitutional infection, and that scrofula is a common consequence of 
such tonsillar diseases. In a thesis for the degree of M.D. in the 
University of Cambridge, Dr. Walsham recently dealt with this question 
fully, and produced a large series of microscopical preparations m 
support of his statements concerning tonsillar tuberculosis. e Dr. Walsliam 
says that the tonsils, so far from being immune from tubercle, as has 
been alleged, are very frequently affected by this evil. Tubercle, ho 
says, may be primary in the tonsil, with secondary infection of the luTigs 
or other parts, the cervical glands being often affected thus secondarily 
Out of thirty-one cases of tuberculosis, acute and phronic. Dr. Walshanv 
discovered tuberculosis of the tonsils in twenty Vlases. In 1884 I inado 
the same assertion, with the use of the Avord “ particles ” instead of 
“tubercles,” and I had insisted iq^on the same order of things in 1881. 
Koch discovered the tubercle bacillus in 1882. 

Dr. Batten, another of our younger graduates, in making a general 
survey of the course of tubercle in the glands of children, says of the 
cervical glands that out of 100 cases of tuberculosis in children noted at 
Great Ormonde Street, the cervical glands presented evidence of tuberculous 
infection in fourteen. This estimate, I gather, was founded upon records 
of naked-eye observation only or chiefly ; no doubt microscopic investiga- 
tion would have increased the proportion greatly. Krueckmann found 
tubercle in the tonsils in 60 per cent of cases of tuberculo^sis, and he 
asserts that tuberculosis of the cervical lymphatic glands almost always 
depends upon the invasion of the glands by way of the tonsils. €> I have 
often surmised that the sinuses of old scrofula are likewise the seat ot 
tubercle ; I can offer no more than a surmise, but DinochowslaV 
results are to the same effect. Strassmann’s observations led him to 
the percentage higher still. Ruge arrives at the conclusion that the 
tonsils are an important primary seat of tuberculous infection, whether 
the mischief follow in the cervical glands or elsewhere. Many French 
observers (Peter, Coniil, Laboulbene) have brought forward similar evi- 
dence, though I have not preserved accurate references to these sources, 
nor is it necessary now to add to this part of the evidence. For, 
whether primai ily tuberculous, septic or pyogenetic, that micro-organ isuis 
^infect the system through the tonsils, and that in this way the cerviod 
glands are often invaded, rest upon a strong basis of pfroof \ and thus the 
etiology of scrofula leads to the recognition of the importance of proph} - 
la:}Hs as a fundamental part of the treatment of scrofula and as a method 
. of preventing its implantation. Sedulous attention to any fqueial di>- 
order in children, scduloTis attention to the drainage of their homes, the 
avoidance of aural or pharyngeal catarrhs, the removal of obstacles to 
free respiration, such as adenoids and the like, constitute the outwork^ 
of the campaign against this plague ; and it is plain thftt the recognitif^** 
and the revision of the conditions of health which have marked our tinges 
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liave already reduced the incidence of scrofulji to no small extent. 
Nevertheless scrofula is not yet abolished, and I am tempted by my 
own inclination, the importance of the subject, and its bearing on 
the work of the pathologist, to include a section on the suigical 
treatment of the disease. Before passing on to tliis section, however, 
I would refer to a remarkable tract by John Browne, a surgeon of 
Norwich, reviewed by Mr. D’Arcy Power, in his interesting scries entitled 
“ Archseologica^ Medica,” in the British Medical Journal of 3 1st August 
1895. Browne, after some remarks on treatment by diet, and so forth, in 
which in many respects he seems to have been in advance of his time, 
says of surgical means: “These tumours (scrofulous glands) do rcupii re 
extirpation and extraction — to be so dexterously performed as that no 
part be left behind. The glands are to be extracted with great carii and 
'caution, so that every •pai't of the cystus or bags thereof are perfectly and 
thoroughly eradicated and extracted, the which being done, and the part 
clean, muridifie the ulcer, digest, incarn, and then induce a cicatrice.” “It 
is only in this after-treatment,” says Mr. Power, “ that his method dilTcrs 
from that of Professor Clifford Allbutt and Mr. Pridgin Tcale.” 

T. Cmfkorj) Allbi’tt. 
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The Surgery of Scrofula 

There are probably feAV subjects in which the ground common to the 
physician and surgeon is so clearly marked out as in scrofulous disease of 
the cervical glands, and there are fcAv departments of surgery in Avhich of 
recent years such a definiteness of aim, such a development of surgical 
detail, and such a profitable reAvard for careful work have been dis- 
played. 

Until the last fifteen or twenty years the treatment of suppurating and 
oascating glands of the neck was as unsatisfactory as it avcU could be^;, the 
resources of the physician were little more than poultices and iodine paint, 
•uid the "resources of the surgeon were limited to opening with a bistoury 
an abscess ready to break through the skin. The result to the patient was, 
in the words of Professor Allbutt, that “ in the continuance of his local 
malady over above his faulty inheritance he ran three risks : namely, 
^rst, of a tedious local disease follow'ed by a peculiarly unwelcome dis- 
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figurem^nt ; secondly, of a deterioration of his general health so that his 
best years of adolescence are spoiled, and his hold upon manhood thwarted 
and weakened ; thirdly, of an inoculation of the system with elements 
which favour the dissemination of a more general tuberculosis.” 

The first clear note of the change which was beginning to revolutionise 
the practice of the physician and the surgeon in this disease was struck 
by Professor Clifibrd Allbutt in a pAper which he read at the International 
Medical Congress in London in 1881, a paper which was followed up by 
the publication in 1886 of a clinical lecture, by Dr. AlllDutt and myself, 
in which our further experience was set forth. 

The mode of dealing with such glands, which at that time was scarcely 
known in surgery, has now become general ; and able papers h|Lve been 
written by various surgeons discussing the details of the practice and the 
best methods of carrying them out. It is my^iiAcntion in the present* 
article to reaffirm the principles originally laid down, with such comments 
on details as the experience of myself and others may suggest. 

Let me introduce the question of treatment by a definite case, which 
will be none the less telling that it was under the surgical care of a 
colleague. 

In January 1880 I was requested by Mr. Wheolhouso to meet him at 
Dr. Allbutt’s chambers, that we might consult about a fluctuating swelling 
in the neck of one of his patients, a young lady about sixteen years of 
age, and perform a radical operation if possible. There was a large soft 
swelling below and behind the right ear ; this had been emptied of pus 
by incision a year before. The incision soon healed, and in spite of 
iodine and other applications the swelling reappeared. Sh^ had now 
returned home after a year at Southport with the swelling as large ^s ever. 
Hence the consultation. The decision was that the pus-containing cavity 
should first be emptied by the aspirator, and then if it refilled, as it prob- 
ably would, that it should be opened, scraped, and drained. The cavity • 
refilled, and in February I assisted Mr. Wheelhouse in his “radical” 
operation. The swelling, about the size of a duck’s egg, was situated over 
the sterno-mastoid muscle behind and below the lobe of the left ear. Mr. 
Wheelhouse made an incision about 1 J inch long in the posterior border 
of the swelling. The pus having escaped, the subcutaneous cavity was 
scraped out thoroughly, and no gland was found. Now we come to the 
cardinal point in the surgical treatment — I may say in the radical cure— 
of a large number of these cases of degenerating glands. Profiting by 
6ur previous experience we searched with the point gf a director, and 
found, as was suspected, a small hole through the deep cervical fascia 
that^would barely admit the tip of the little finger. This led to a 
diseased gland in its hiding-place beneath the sterno-mastoid ; the 
bpening was enlarged, and the caseous, half-decayed lymphatic ^nd was 
unearthed by Lister’s scraper. After vigorous scraping, cleansing, and 
washing by carbolic lotion (we had not then arrived at iodoform), » 
drainage-tube was inserted. The tube was left in nearly 4;wo months j its 
removal was rapidly followed by healing, and the neck h^ been perfectly 



SCROFULA 


6oi 


sound ever since. Four years afterwards the scars of the tw© opera- 
tions were faint white lines barely an inch long, with hardly a suspicion 
of dimple. Having been pallid and pasty before the operation she was 
now healthy and had a good colour, and her friends said “ she is not like 
the same ^rl at all.” 

Now, what do we learn from this case? We learn first of all the 
absolute inutility of merely incising or otherwise opening an abscess, 
which probably ^depends on a degenerate gland which may lie beneath the 
deep cervical fascia. 

We learn, in the second place, that the visible abscess, which would 
often be called a strumous suppurating gland, is merely a subcutaneous 
storage reservoir of pus, and that its source, a degeriei-ate gland, is not only 
subcutaneous, but subfascial also, that is, under the deep cervical fascia, and 
perliaps even submuscilla»; the communication between the two being by 
a small opening just large enough to admit a probe, and easy to overlook 
if it be not carefully sought for. Herein lies the explanation of the 
chronic sinuses discharging for years, and healing, if they do heal, with a 
conspicuous depressed scar ; or perhaps issuing in subcut/ineous burrowings 
lined by ill-favoured granulations, or an open indolent sore healing at last 
with a cheloid deformity. 

We learn, in the third place, that suppuration of long standing may 
be brought to an end in the course of a very few weeks if the source of 
it be recognised and vigorously attacked. 

We learn, in the fourth place, that the mark loft by prompt surgical 
interference is not deforming, scarcely dimpled, and is utterly insignificant 
in comparisBn with the ugly scar resulting from a sinus allowed to heal at 
its own ^eisure after discharging, it may be, for months or years. 

Another illustrative case was sent to me in October 1877. Mr. S , 

of K , aged twenty-seven, having been advised to winter abroad on 

^iccount of symptoms of early disease of the lungs, was urged by Dr. Allbutt 
to have a chronic discharging sinus in the neck surgically attended to before 
leaving England. For several years he had been subject to enlargement 
of the cervical glands, for which he had undergone all kinds of medicinal 
and external (local) treatment, but with no good result. The sinus in 
the neck was incised and enlarged, and cheesy remnants of degenerate 
gland tissue were found and scraped out. This sinus, from which, 
according to his account, there had been a constant discharge for several 
years, was quite healed in five weeks after the operation. A year later^ 
the scar was pale, •non-adherent, and scarcely visible. There had been 
no further enlargement of glands, there was no evidence of disease of 
lung, and he was in robust health. Can there be any reasonable de^bt 
that in this case the half-decayed gland, with its septic track, wm a 
serious fad^r in his depraved condition of health ; and that, even if it 
were not the direct cause of his threatening pulmonary disease, it must 
have proved a serious impediment, if not an absolute bar, to the ppy 
recovery of lung which took place? ^ ^ v * 4 . 1 . 

A special lesSin to be learned from this case is that it hes with 
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the phjjisician to appreciate the vital importance of any infective com- 
plication in a patient suffering from, or threatened with, visceral disease ; 
that it is possible for the surgeon quickly to put an end to many sources 
of chronic poisoning of the system, and so to give fair play to the means 
of restoring health which are at the command of the physician.^ 

The next case which I shall bring forward is that of Walter Speight, 
an infirmary patient. He had been operated upon by us nine times during 
five years, and seemed to have come to the end of his trpubles. On the 
first occasion the gland had suppurated, and was discharging. In all the 
other operations the glands were removed or scooped out before the skin 
had given way. In some instances the glands were suppurating ; in 
others, enlarged glands were enucleated before they had broken down 
So great was the discomfort he had endured, so marked was the relief 
that he obtained by operation, that as soon asci fresh gland inflamed he 
came and begged me to remove it.^ Wo learn from this case the value 
of persistency both in patient and surgeon ; in the patient, who was not 
content until every source of discomfort and of deformity had been 
removed ; in the surgeon, who held not his hand as long as work remained 
to be done. If it be right to remove one degenerating gland, it is right to 
work on to the logical conclusion, that all compromised glands, if removable, 
shall be got rid of. The case teaches us also that we need not be deterred 
from our good work by fear of a deforming scar ; and that it is possible, 
provided the skin be sound, so to remove a gland as to leave a scar that 
shall be insignificant. In two other instances, the patients being young 
ladies, such repeated operations have been performed with most gratifying 
results. Both were most eager to have their encumbrances removed, and 
they reckoned the mark as nothing compared with the increase ir^ comfort, 
rapid recovery, and improvement in health which they had experienced.. 

Again, Miss B., aged eleven, was brought to me in July 1879 with 
chronic enlargement of the cervical glands following an attack of soi» 
throat, probably caused by bad drains. A sinus connected with the 
glands had been discharging for six months, and at another point an 
abscess was making for the surface. Operations were performed on two 
occasions ; on the first the sinus was enlarged and scraped, and the 
remains of a decayed gland were removed ; the wound healed in four 
weeks. The abscess, still covered by sound skin, was opened at the 
same time, and the gland in which it originated was dissected out : this 
wound healed in ten days. At a second operation, a few weeks later, 
another unbroken suppurating swelling was dealt with in like manner, 
and the wound healed in three weeks. The result, as reported two years 
latQr, is that there is a puckered thickened cicatrix over the situation of 
the sinus ; but that the scars of those gland abscesses which were not 
allowed to open spontaneously, were linear and fading in colour. 

The lesson here taught is clear — that, apart from the question of id- 

^ This man is still living and at work. He has had about sixteen operations by 
and others, including fistula in ano, and removal of inguinal and axiflary glands. — T. P. T., 
Oct. 1896. 
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health dependent upon the presence of long-continued discharge* from a 
sinus or gland, it is of supreme importance in the matter of scar that the 
offending gland or j^us should be eradicated whilst the skin is souikI, that 
is, before the skin has been damaged by inflammation and thinning ; and, 
above all ^things, that we should anticipate the formation of a sinus 
which, by the contraction of its cicatricial lining, draws to a pucker the 
scar in the skin. 

Now there are two aspects of the question, both of which must l)c 
kept steadily in view — the pathological and the icsthctic. Our guiding 
principle must be, in the words of Professor Allbutt, “that, Avhenever 
septic material is contained in the system, we rest not until it is expelled, 
and its borrows are laid open and disinfected/’ In doing this the surgeon 
yuist make it an artisjtic study to effect his purpose with the smallest 
possible amount of blemish. The ugly scars and unseemly depressions, 
once so familiar in scrofulous necks, should be deemed an opprobrium of 
surgery \ whilst to delay operation until the skin is thin, red, and ready 
to break down, or has already given way, should be looked upon as 
mischievous trifling. May we not hope, moreover, that the time is not 
far distant when the absolute inutility of painting the skin in the hoi^e 
of influencing a caseating gland, perhaps deeply seated beneath muscle 
and deep fascia, and the injury which may be done by this })racticc to the 
skin itself, will be fully brought home to the professional mind ? The 
aesthetic question may be stated in the following propositions : — 

(a) Whenever fluid — that is, pus — can be detected in connection 
with a diseased lymphatic gland, the operation should be done l)efore the 
skin becomes red and thin ; that is, before the skin has been spoiled by 
advancing suppuration. 

. (i) When the diseased gland is subcutaneous — that is, not beneath 

the deep fascia or muscle — and has been completely removed, the least 
•scar will result if neither stitches nor drainage-tube be used ; especially 
if it be possible to leave the wound uncovered by dressing and exposed 
to the air so that the edges may be drawn and glued together by drying 
lymph. 

(c) If the diseased gland be beneath the muscle or muscular fascia, 
then a drainage-tube must be used, or a temporary drain of cyanide 
gauze, and the edges of the wound united by suture. For this purpose 
probably horse-hair or silkworm gut well soaked in carbolic lotion arc the 
best sutures. The best tube for prolonged drainage is a specially selected 
gilt spiral wire, as ^t may have to remain from two to eight or ten weeks, 
according to the depth of the wound, or the completeness of the removal 
of the gland. 

(d) ^Yhere many glands have to be removed it is better, so lar as 
^ay be, to remove them through a series of small incisions, and thereby 
to avoid very extensive ones. 

On the “ pathological aspects ” the following points are worthy of 
attention : — ^ 

(e) That all sinuses and suppurating cavities should be thoroughly 
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clean se(i by means of scraper or lint, so as to leave a fresh surface free 
from granulation or decayed or decaying tissues ; and that a drainage 
outlet should be maintained until all the deep parts are healed. 

(/) It is essential to bear in mind, as I have said, that the visible 
abscess, which has often been called a suppurating gland, and, treated as 
such, is frequently but a subcutaneous reservoir of pus, the source of 
which (a degenerate gland) may bo not subcutaneous but subfascial ; that 
is, under the deep cervical fascia, and often submuscular, under the sterno- 
mastoid : the communication between the two being a small opening in 
the deep fascia just large enough to admit a probe or director. This open- 
ing may readily be overlooked, and is not always easily found even when 
searched for, but it must be found, or the operation will be a failure. 

This opening is often more easily detected b^v the touch than by 
probe or director. After thoroughly cleansfl’ig the cavity the fingei* 
should search the whole bottom of it, and will often detect a slight 
depression, or the bare suspicion of a depression. 

On introducing a director into the depression it is found that thci 
director travels more deeply, and on withdrawal brings in its groove a 
little pus or caseous matter from a deeply-seated broken-down gland 
Such an opening may be cautiously enlarged by the knife, or, if necessary, 
by a Bigelow’s dilator, until the finger can test the new cavity in its turn, 
and decide whether the end has been reached or not. The education of 
my finger in the detection of this “ critical pit has recently proved of 
great service to me when dealing with two cases of abscess at the upper 
part of the thigh, enabling me after careful search to deteyt the very 
small opening near Boupart’s ligament which led to the source of the pus • 
in one instance it was near the ca?cum, in the other near the«kidney; 
neither of the cavities, so far as I could make out, extending farther, or 
being connected with disease of the spine. 

(f/) As it is mere trifling and bad surgery simply to incise an abscesff 
in the neck without searching for and thoroughly eradicating the glatul 
that is the starting-point of the abscess, no such .abscess should be opened 
without putting the patient under ether, and being prepared with all 
necessary means for cr.adicatiiig the diseased ghand. 

(^) It sometimes happens that after the extirpation or e viscera tioii of 
a gland, the finger detects in the wall of the capsular cavity the slight 
convex bulging of a contiguous gland. This should be pricked through 
jthe Avail of the cavity, and so reached and extirpated or eviscerated. In 
this way in several instances I have emptied from one*bxternal opening a 
group of three or four glands, massed together and suppurtating, or other- 
Avil0“ broken doAvn. 

(i) What has been said hitherto concerns glands which are, suppurat- 
ing or obviously breaking doAvn. As to caseous glands the conclusions 
I haA^e arrived at are as folloAvs ; — When avo have dealt Avith a broken- 
do Avn gland Avhich has proved to be undergoing caseous degeneration, avc 
may infer that any other enlarged glands, then present?* or subsequently 
appearing, are becoming caseous also j in my opinion, therefore, it tends 
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to promote better health of the patient if, in the absence of reason* to the 
contrary, such glands are removed as soon as the surgeon is convinced 
that the enlargement is persistent and not merely transitory, without 
waiting for evidence of fluctuation or pus. 

(y) WJiat shall be done with enlarged glands which are neither 
caseous nor suppurating ; glands indicated by the names lymphadenoma, 
hypertrophy, and so forth ? I am not clear as to the answer to be given, 
nor whether the;r removal is an advantage or otherwise. Probably this 
question will remain open for some little time to come [^t'ide p. 593J. 

(/■) In a very large number, indeed in a majoiity of the instances of 
sciofulous neck which have come under my care, there was no e^ idcncc 
of any CQjastitutional taint or weakness. The origin of the ailment A^as 
often clear and defined, bad drains in many instances, scarlet fever, mumps, 
tubercle of the tonsil, efrui the like in others. The cases were frequently 
isolated instances in families free from any tendency to constitutional 
disease, and health and perfect vigour were restored after the destruction 
of all degenerate or infective matcn’al. 

There are two more j^oints of surgical practice on which a ^vol(I 
should be said. The first is on the use of large incisions, combined with 
division of the sterno-mastoid, enabling the surgeon to see and dissect 
away deeply-seated glands. The testimony of those who adv ocate such 
incisions is that the eradication of the diseased glands is thereby rendered 
very effective and comparatively easy. Pei haps I lia^ e not met with 
disease of deep glands extensive enough to call for these large incisions, 
luy experience, of late years, having been amongst jieople aliove tluj 
[loorest classes. At any rate I have not employed them, and f ha^e 
divided Jihe sterno-mastoid in but a few cases, and in these only jiaitially. 
\ am therefore unable to state from my own cxpeiience whether the 
scar resulting from the more extensive operation is such as would lead 
^ne to restiict the employment of the large incisions to the very extreme 
cases only. To form a judgment on such a point Avould need the com- 
parison of a seiies of cases of each kind after the lapse of two or three 
years from the time of the operation. 

The second point is the bold suggestion of Mr. Watson Cheyne, 
that in dealing with large masses of glands adherent to the sheath of the 
cervical vessels, the whole of the unclei lying internal jugular vein should 
be removed. Here, again, it may be that I have not met with the extreme 
cases in which such a course would be advisable. On one occasion, in 
‘jtrijjping a gland ailherent to the sheath, I tore open the internal jugular* 
vein, much to my dismay. I tied the vein above and below, and divided 
it between the two ligatures, and the wound gave me no more anxicity. 
It is important to know from the experience of Mr. Cheyne, and of Mr. 
H. J. Stiles, who has adoj^ted the same plan, with what impunity such 
step may be taken. Indeed, it would seem to be a i)oint gained in 
lecent surgical procedure, although the need for adopting it may be very 
vare. 


T. Pridgin Teale. 
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OBESITY 

introduction. — Obesitv — sometimes, but improperly called polysarcia, a 
jiame introduced by CoeMus Aurelianus in the sixth century — may be 
defined as a condition in which, owing to one cause or another, an over- 
growth of fat takes place in many parts of the body. The nosological 
position of this state is rightly assigned amongst the several hyper- 
trophies. The body in health is more or less coveied with fatty tissue, 
and certain parts are well clad, both Avithout and within. Improved 
nutrition of the whole body increases the fat, and diminished nutrition 
is rapidly indicated by a loss of it. We are only concerned now to take 
note of such adipose overgrowth as constitutes an unwholesome or morbid 
state, leading to undue bulk, disproportionate body-weight, and inter- 
ference Avith due performance of various functions. “Lc d6veloppement 
de la grasse ne constitue uno maladie que lorsqu’elle entrave Ic jcu 
d’un organe quelconque ” (P. Legendre). 

In tiiis case we have to deal Avith a detinite tissue-jiroclivity, which, 
as in other instances, may be cither inherited or acquired. A family 
tendency to obesity is well recognised; but the several members of such 
•a family may not all become the subjects of it. Mode of life has much 
to do in determining the occurrence of obesity, and thus singular unlike- 
ness may exist amongst the individuals of a predisposed stock. Such a 
tendency may be noted in certain members of a family inheriting the 
arthritic diathesis; gout or glycosuria, for example, occurring in some 
members, and an extraordinary obesity in others. 

The sexual relations of pinguesence are noteworthy, and must be con- 
sidered in taking a complete vieAv of the subject. Adipose development 
is as normal a mode of nutrition at puberty in the Avoman as is the 
development of thfe breasts and ovaries. In this connection we note also 
the increased tendency to fatty deposition Avhich is apt to ensue on the 
removal of the testes in male animals, and of the ovaries in the femftle. 
ToAvards the age of forty years the same tendency is to be noted in both 
sexes — the change in such cases being partly due to diminished bodily 
activity and the easier life not seldom enjoyed at this period. 

Undue obesity is, as a rule, no indication of soundness or robustness 
of constitution. 4n infancy an excess of fat is not a sign of general good 
nutrition. Thus, a child may be at once very rickety and very fat ; and 
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the latter state is apt to deceive the unwary as to the serious underlying 
condition. In hysterical girls there may be noteworthy obesity in spite 

of a miserable appetite and a very small supply of food. The breast:^ 

may become very fat in women the subjects of amcnorrh(ea ; and the 
condition subsides on re-establishment of the menses. Atropjiy of tht‘ 
testicles has l)cen known to be associated with inordinate growth of 
mammary fat in males. The sexual appetite is distinctly lowered in obese 
persons ; and inertness of the sexual organs certainly favours the deposit 
of fat. 

Lean and elderly siiinstcrs not infrequently grow plump after 
marriage. As pointed out l)y Sir James Paget, after the ago of forty 

years persons either diveige into spareness or become mor« or less 

obese ; the former, as a rule, enjoy the happier and longer lease of life. 

Heredity apart, the conditions which detei^nine obesity in a morbid 
degree are diet, exercise, and habits of life. In cases presenting a strong 
hereditary tendency to fatty hypertrophy, habits of diet count for less, 
and the proclivity may be little influenced by measures which prove 
eftcctive in other cases. 

We are not now concerned to discuss cases of local overgrowths of fat 
or fatty tumours. These may be single or multiple, of slow or of rapid 
growth. Such tumours are commonly hereditary, as much so as are 
atheromatous cysts or wens. Habits have little, if anything, to do with 
these. Two exceptions may, however, be mentioned : first, cases in which 
local irritation, long continued, induces a fatty growth ; and, secondly, 
cases of symmetrical fatty tumours (lipoma), above the occijntal region, 
due to excessive beer-drinking, described by the late Mr. Morrant Baker • 
of these I have seen a good many examples. •> 

We may also note some racial peculiarities in respect of obesity. The. 
peculiar gluteal development of the Hottentot Avomeii deserves mention , 
and the common tendency to obesity in the Hebrew race is rcmaika])lc * 
A singular contrast is to be observed between the Teutonic races and the 
people of the United States of America. The former often present 
examples of obesity ; the latter, gtlthough largely recruited from the 
former, exhibit markedly less tendency to this condition amidst the 
environments of the New World. Climate may have to do with this 
result ; but habits and diet are probably much more concerned in it. 
In the East remarkable examples of obesity are met with, but amongst 
Hindus rather than Mohammedans. Customs and diet account for this 
difference ; and European indulgences, including alcoholic habits, unitccl 
with Oriental indolence, not seldom afford the explanation of these 
anomalies. 

In a moderately fat man the fat has been estimated at one-ejghteeiith 
or one-twentieth of the total body- weight; and in woman the relative 
proportion is larger. It is naturally found in the face, in the orbits, 
palms of the hands, soles of the feet, flexures of joints, around the 
kidneys (suet), in the mesentery and omentum, iif- the appendices 
epiploicae, the subcutaneous areolar tissue ; in certain situations, such as 
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the abdominal wall, mammary region, and in the cancellous and canalicular 
tissue of bones, especially in yellow marrow. No fat is met with on the 
scrotum or penis, or on the nymphse ; nor is there any between the 
rectum and bladder. None is found within the cranium. 

In thq, viscera fat is normally met with in the intimate cells of the 
liver, and in the cells and tubules of the brain and nerves. 

The sources of fat in the system are dependent on the supply of 
food ; fatty matters reach the blood from both animal and vegetable 
pabulum, but especially from non-nitrogenised materials, such as starch, 
sugar, gito, and alcohol. Fat itself affords an immediate supply ; but 
only a small portion of the stored fat in the body comes directly from 
that consumed with the food. Excessive pinguescence is normally kept 
in check by the means which induce full oxygenation of the blood and 
tissues. Hence, if organic compounds rich in carbon are fully supplied, 
and oxygen but inadequately, favouring conditions exist for fatty deposi- 
tion. Diminished exercise and close confinement lessen oxygenation by 
preventing the dissipation of carbon compounds. These facts are well 
illustrated by the results of captivity on animals, and by examples only 
too common in the social systems of the human family ; and they afford 
a clue at once to the nature of the proper remedial measures. 

As pathologists and clinical observers we have to distinguish, as far 
as we can, between fattiness due to infiltration and that due to degenera- 
tion. In the former case infiltration (lipomatosis) should be regarded as 
an excessive deposition in the cells which normally contain fat, as in 
the subcutaneous areolar tissue, omentum, perinephric region, liver, and 
parts between muscular fasciculi in the voluntary and cardiac muscles. 
Such an infiltration, though general, may in certain parts be in excess ; 
it; is then met with, especially in the abdomen and in the integuments 
about the mammary region and the buttocks. 

• In the heart, infiltration is common, and is not inconsistent with 
vigorous action of this organ. The visceral layer of the pericardium is 
a common seat of it j so also is the interstitial connective tissue. This is 
not to be regarded as an example of “ fatty heart,” since the muscular 
(sarcous) elements may be quite healthy in such a case. Obese persons 
niay have abundant fatty accumulation amongst their muscular bundles, 
^ind such muscles, though hampered and weak, may be sufficiently sound 
fo resume full function if they be relieved of their fatty encumbrance. 
Obesity tends to induce inaction and muscular inability, and so there is a 
^^cious circle of mattgn events in such instances. 

The liver becomes fatty under similar conditions, as where persons 
6at fatty food or much carbohydrate material ; and especially if they hfe 
inimoderate in alcoholic fluids, which combine more readily with oxygen 
than does fat. 

Fatty degeneration is a more serious matter. In this case fat is 
found in the tissue-elements themselves, as in the sarcous particles of 
J^uscle or the walls of blood-vessels ; and it is not necessarily introduced 
oy the blood. Decay of structure is in progress here as a result of a 
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u^nketabdiBniy albuminates being broken down into fat ; a prooiss 
has been Ul^ed to that occurring in the “ripening” of^heese,. 
fat is formed at the expense of albumim Ar^ senilis, cataract 
^ lens, and fatty change in small esoteries are good examples o&&tty 
desperation > and tbe truly “ fatty heart,” in which the sarcoij^ elements 
change into fat drops, is an exquisite one^ ^ 

^ We are only concerned here to confer fatty deposit and infiltration 
m excess ; it falls to others to describe the lesions and the effects induced 
by fatty decay or transformation [vide voL i. p. 185]. 

fat is apt to be deposited in excess after anssmia due to repeated 
hsemolrhages or otherwise ; and is commonly met with in chlorotic young 
women. Deficiency of haemoglobin in the red globules of «the blood 
entails insufficient supply o| oxygen, and thus leads to storage of fat. In 
Addkcp^s disease the fat remains. In wasting disease fat is, lost early; 
and in cases of inanition it is observed to disappear early from the face, 
giving rise to a characteristic starved and gaunt aspect. 

Fat is often fluctuating in quantity ; much of it may disappear in 
a very short time, and no less rapidly may it be again deposited. Human 
and animal fat containa olein or liquid fat, and stearin or palmitin which 
are poMd fats. The sources of it, as already stated, are from various 
articles of diet, and an ordinary dietary contains from one to two and 
half ounces of ffit. Carbohydrates, such as starch and sugar, especially ^ 
tend to produce it. It is probable that fat can be also converted into 
carbohydrates, such as dextrose, its carbon being thus transformed for 
use in the tissues as a soluble and readily diffusible carbohydrate. This 
may conceivably occur when the body haa to draw upon its "own store of 
fat and so lose its undue coipulence. ^ 

Albuminous matters are certainly capable of transformation into 
Some of these, after conversion into peptones by the stomach and 
pancreas, i>a8B imder pancreatic influence into leucin, a fatty body. Tbe 
fements of the salivary glands and pancreas convert starch into sugar ; 
but the method of conversion of sugar into fat not yet precisely 
aeomrtained. The fats are partly: saponified and pi^y emulsionised by 
the pancreatio and other secretions. This secures a very fine molecular 
division of them, so that absorption may readily proceed, by means of the 
epithelium of tbe villi, into their lymph-spaces, and so reach the lacteals, 
mesenteric lymph-glands, and the thoracic duct 

Normal blood contains about one-half per cent of fat, the muscles 
umre than three per cent^ the brain eight per cent, ami tbe nerves twenty- 
cent The nerves are tbe last to lose their lat in cases of general 
the large amount normally present in them is significant of 
jjpsitiP^importance of fat to their weltbeing and jfotential aotivity. 

amount of fat in the blood may be readi^ inmeased by certain 
^Htioleaof food — mostly by fat^ sugar, and starohyajM^ra ; in less degree 
by aniiulioDd, and least of aU by bread. 

: Fat.js a^bad.conduetor of heat . Wanath is r|^ed in the body ^7 
imnleidas a 41 posu% and tbe intestines, are ^fqieoially protseted by 
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the fai in the oment& and appendieee emploiead. Hence the stoat^require 
• less yhka clothing t^ian lean persons ; imd the latter suffer more readilj 
from chills and exposure. Honaal ri^don of beat ia checked m the. 
obese.^ I 

It is npt sufficiently recognised that £at deposits are constantly undeiv 
going change by delompositioii^ and reformation. As with all other 
tissues, intimate change proceeds even in the densest layers of fat ; and in 
no part of the bodji does any fatty deposit lie out of the current of 
life and unaltered I 

That the proteidslpossibly constitute a soiurce of fat is proved Igr the 
fact that while the ifrea which is excreted represents all the nitrogen 
which is •thus passedHhrough the body, it represents much less carbon 
tjian is found in a qu^tity of the proteid yielding the same amount of 
nitrogen. .tThis surplus df carbon, if not otherwise disposed of, remains 
as a possible source of fat to be deposited in the body. It has been 
calculated that thus 100 gnus, of proteid food might furnish 42 grms. 
of fat (M. Foster). 

I ^ve said that heredity has largely to do with the occurrence of 
obesity ; according to Oertel of Munich this influence can be traced in 
50 per cent of all cases. We have, then, to deal with a very definite 
diathetic condition in which a special trophic process is at work — one as 
definite in its course and outcome as in that in which a gouty or a 
strumous disposition prevails. It is of high importance to realise this fact, 
and, if possible, to come to some clear understanding of it before under- 
taking a lin^ of treatment for any obese person ; for a marked difference 
is to be noted between cases in which obesity is the outcome of heredity 
and those in which the encumbrance is acquired by certain habits and 
modes of life. Where hereditary disposition is potent and effective we are 
less hopeful by far of good and luting results from any plan of treatment. 
When the disorder is acquired by bad habits, improper diet, and indolence, 
we may readily modify it; and, in patients who co-operate intelligently and 
honestly, we may l^^gely and permanently dissipate the fatty encumbrance. 
The mental peculiatities and temperament are deeply concerned in every 
ease ; the difficulties of treatment are greatly enhanced in persons o£ 
indolent and phlegmatic habit, and proportionately diminished in persons 
of active and energetic disposition. 

The relation between gout and obesity is one of much interest* Gout 
figures laigely in many cases. It is not unusual for certain members of . 
a faniily with goUt^ inheritance to become obese. This may occur in 
either sex and sometimes before puberty. Afte^ the age of thirty 
, obesity may set in, a|id within ten or fifteen yearn i^yeosuria. SUw 
pers<ms b^loi^ to til|e class , of ffit or ' gouty diabetics, and in them 
^^0 glyoqsufia ic ^^t^a mfld . form of chronic dkbetes. The preaenoi 
of tu th^^ine ia idmost the, only symptom which suds 

patients ham in cotton with those who the. siil>}ects of th^ 
disoii|Q3!^/,v^ have no thirst bnt little polyin^ and ^ 

®^ny yeasii-lhi^y loi^vory litUe we^ht. I "these are the patfents w)^ 
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gain nAich benefit from recourse to spas, and the disorder may be arrested 
sometimes, or become intermittent. Carefully regulated dietary may 
occasionally remove all glucose from the urine, or a small percentage of it 
may persist. 

If neglected, such cases may drift into incurable forms Q*f diabetes, 
with thirst, polyuria, wasting, poor health, and great vulnerability of 
texture. Pulmonary tuberculosis, furunculosis, or gangrene of the 
extremities usually terminates life. Diabetic coma is not a very 
frequent mode of death in these cases. Such patients may live for 
fifteen or twenty years, or even longer ; and occasionally present 
acute or chronic phases of gout in some of the joints, with temporary 
alleviation or removal of the glycosuric state. Such cases ar6 peculiar, 
and especially striking when met with in familv)s where other membevs 
may be either spare or more overtly gouty ; Sr exhibit other features of 
gouty inheritance, such as hemicrania, biliary calculi, or mere lithiasis. 
Here we may note again the strong hereditary tendency both to obesity 
and to glycosuria in the Hebrew race. I shall return to the discussion 
of these cases when considering the appropriate treatment of obesity. A 
moderate degree of obesity in early life may disappear during adolescence 
and never recur. 

Two leading kinds of obesity are met with in practice, and may l^e 
classed as (A) the plethoric, and (B) the anaemic. The former prevails 
more in men, the latter in women. 

A. The plethoric kind. — In this kind there is a general over-nutrition, 
the muscles are large and well developed, and the blood, rich in red 
globules and haemoglobin. The heart hypertrophies and acts at first with 
vigour, but subsequently it dilates and loses power. The pulsed becomes 
infrequent and of high pressure. Arterial sclerosis is set up, and the 
vessels become tortuous. As in ordinary cases of heart disease associated 
with much vascular peripheral resistance, circulatory troubles gradually 
ensue in the lungs and other organs. Albumin may appear in the urine. 
Anginal attacks may supervene, and progressive dropsy. Cardiac asthma 
sometimes occurs, especially at night. The respiration in the later stages 
may assume the Cheyne-Stokes form. Cerebral hyperjemia, indicated ))y 
throbbing of the carotids, vertigo, and tinnitus aurium, is not uncommon 
epistaxis may relieve it. Rupture of an artery in the brain may occiu 
on a sudden increase of intravascular pressure ; and in such cases this 
event is commonly fatal. As cardiac failure progresses arterial pressui c 
falls, and the pulse becomes intermittent or dicrotous*". 

^ B. The ansemlc kind is characterised mainly by an associated 
impoverishment of the blood ; cases of the plethoric kind may eventually 
present hydrsemic conditions and fall into this category. The obesity 
may be extreme ; but the fatty masses are flabby, and the muscles are 
ill-developed and feeble. The heart partakes of this muscular inadequacy 
and acts feebly, the pulse being small. Some elevation of arterial 
pressure, due to peripheral resistance, may, however,‘^be met with as ia 
ordinary cases of anaemia. In short, we have all the prominent features 
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of Anaemia, together with excessive fatty deposition : great incapaiity for 
. exertion, ready induction of palpitation and d^^spnava, and small appetite. 
^ These patients are neither gross feeders nor always large drinkers. They 
' have often, indeed, an aversion from animal food, and prefer a dietary rich 
in carbohydrates. The deficiency of haemoglobin in the blood and the con- 
sequent inadequate oxygenation maintain and increase the tendency to 
obesity. As already stated, women are the common subjects of anaemic 
ol)esity j and the disorder may be manifested before full growth of the 
]>ody is established, namely, before the age of twenty-two. Menstruation 
is generally disordered, or may be absent. Menorrhagia, or losses of 
blood after child-bearing, may lead subsequently to ansemia and to obesity. 

This variety is sometimes met with in men after exhausting illnesses, 
a/id is not infrequent after enteric fever, acute rheumatism, or pneumonia. 
It is also witnessed after* submission to full mercurial courses for the 
purpose of eradicating venereal taint ; but it is not met with in cases of 
operatives suffering from hydrargyria. 

Dropsy is commonly associated with anaemic obesity. The arterial 
pressure falls at last, the flow of urine becomes scanty, and, in spite of 
free perspiration, the tissues become water-logged. 

Such patients are altogether more seriously ill than those of the 
plethoric kind, since the latter may bear with their condition for many 
years before the blood becomes impoverished and hydraemia sots in. 
The muscular debility is a factor of supreme importance in the former 
cases, and adds to the difficulties of successful treatment of the symptoms. 

Whether anaemic or plethoric, the subjects of obesity are ill adapted 
to bear the inroad of acute diseases. Fever, in particular, is very badly 
borne b}* them : fatty investment interferes seriously with the dissipation 
of the heat generated in the body, and thus there is in those cases a 
special tendency to hyperpyrexia to an amount incompatible with life. 
Acute fevers and pneumonia are therefore very dangerous maladies for 
obese persons. Antipyretic measures are seldom effective ; and drugs 
such as quinine, antipyrin, and salicylates are badly borne, and may 
induce collapse. Cold baths in cases fit for it are more successful If 
hfe be saved, convalescence is tardy ; and an increase in obesity may occur 
in response to the necessary supporting alimentation. This is due to the 
inherent vicious metabolism which pertains to the trophic habits of such 
patients. 

The line of progressive failure in all these cases may be traced into 
almost every systeifi of the body. Heart failure and arterial sclerosis 
have already been referred to. The lungs become the seat of bronchial 
cataiTh, and emphysema may supervene. Gastro-enteric catarrh aifd 
gastrectasia from over-eating and drinking may prove troublesome com- 
plications. A gouty tendency may lead to lithiasis and to the forma- 
tion of stone in the kidney. The latter disposition has long been recog- 
nised as an appanage of the obese. The liver becomes fatty and greatly 
enlarged, adding much to the general discomfort and to respiratory in- 
capacity. Gall-stones may form in the gall-bladder, and biliary colic 
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occur. • The skin becomes unctuous, and comedones and flat greasy warts 
may be formed. Eczema, erythema intertrigo, and furuncles are not 
infrequent ; and if alcohol be freely taken, gutta rosacea and hypertrophy 
of the nose may be present. The causes of death in cases of obesity are 
syncope, cerebral apoplexy (from degenerate arteries), cardiac rupture, 
angina pectoris, and uraemia. 

Due consideration of the foregoing facts should convince any careful 
practitioner of the futility of treating obese persons by any uniform 
method. In these cases, as in all cases of disease, regard must be had to 
the ^dividual and to the personal factors present; and the particular 
nature of the obesity must be accurately discriminated before any thera- 
peutic measures are attempted. The question of inheritance or df acquire- 
ment must be settled, and the patient, and not^, his symptoms merely^ 
must be treated. Without doubt much harm fhay be done if a hard and 
fast line of treatment be indifferently instituted. In this way it is that 
patients, to reduce their obesity, are sometimes set to pursue dietetic and 
other measures which may prove not only unavailing but positively 
mischievous ; and others venture to carry out vaunted methods on their 
own responsibility, not seldom with risks to their general health, which, 
if unrecognised, are none the less grave. 

We must understand, in the first instance, that obesity may be 
little more than the normal trophic equilibrium for a certain person ; 
and any eftbrts, seriously pushed, to alter this special conformation 
may bo fraught with risk to his general well-being. As Dr. Michael 
Foster says : “ The same tissue has in different races apd different 
individuals specific and individual characters of nutrition. The flesh of 
the dog is not the same as that of a man, the muscle of one n^an lives 
differently from that of another.” 

On the other hand, to quote the words of Sir James Paget, " the 
over-fat are certainly a bad class, especially when the fatness is noi? 
hereditary, but may be referred in any degree to their over-eating, 
soaking, indolence, and defective excretions. The worst of this class are 
such as have loose, flabby, and yellow fat ; and I think you may know 
them by their bellies being pendulous and more prominent than even 
their thick subcutaneous fat accounts for ; for this shape tells of thick 
omental fat, and I suppose of defective portal circulation. I know no 
operations in which I more nearly despair of doing good than in those 
, for umbilical hernia or for compound fractures in people that are over-fat 
after this fashion. Nothing short of the clearest evidence of necessity 
or of great probable good should lead you to advise cutting operations 
in* people of this kind. Do lithotrity for them rather than lithotomy - 
determine very carefully whether it is absolutely advisable, that you 
should do either ; incline against amputations for even bad compound 
fractures, and, whenever you can, — ^as, for instance, for cutaneous cysts, 
hsemorrhoids, and the smaller examples of scirrhous mammary cancers, — ■ 
use caustics rather than the knife or ligature.” 

Hence it is that I strongly urge that the conduct of all such cases 
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should be conducted by the clinical skill and under the constant super- 
vision of a well-trained medical practitioner. This much being conceded, 
it is not too much to affirm, further, that there is nothing special or 
peculiar in the subject of obesity which any well-educated medical man 
may not J^e trusted to deal with. It is necessary to assert this much, 
because of late years this matter has been absurdly exalted into a 
“speciality” — a pretension unworthy of our profession and misleading to 
the general public. 

Obesity is recognised by medical officers for life-assurance as an indica- 
tion of imperfect health. If the body-weight bear an undue proportion 
to the height of the individual, such cases are either “ loaded ” or declined 
as second or third class lives. Obese persons bear accidents badly, are 
unsatisfactory subjects, as we have seen, for surgical operations, and are 
apt to succumb to serfou'i illnesses. Adults of medium height and fair 
symmetry, who weigh over fifteen stones, may be considered moderately 
obese. A weight of twenty stones and over constitutes a grave case ; but 
examples are on record where weights of over thirty stones were scaled. 
Daniel Lambert weighed thirty-two stones at the age of twenty-three, 
and reached fifty-two stones and eleven pounds in later years. 

Occupation and habits of life are familiarly known to induce obesity 
in certain classes of persons. Sedentary life, whether in or out of doors, 
favours it. Active members of any profession are not prone to become 
corpulent unless there be a strongly-inherited tendency. Coachmen are 
tapt to suffer unless they groom their horses. Soldiers find sailors do not 
become obese until they retire from active duties. Sea-captiiins, owing to 
their good ^appetites and limited locomotion, are often victims in spite 
of theii^ open-air life. In all these cases habits of beer-drinking or of 
spirit-drinking (even if well diluted) are certain to aggravate the tendency. 
Cases of extreme obesity may be noted amongst monks, whoso duties do 
•not entail much muscular activity ; and who, if they cat little meat, often 
partake largely of fats and carliohydrate matter. Mental activity, worry, 
and anxiety all tell against obesity, and so do grief and the irritable 
or nervous temperament. 

Treatment. — Preventive . — The main indications are to secure habits 
of strict temperance in respect of food and drinks, and to ensure a 
life of activity, both mental and bodily. This is especially important 
when a hereditary tendency to corpulence is present ; and it applies 
to young children and young adults no less than to persons in the 
third or fourth decades of life. An obese mother is a bad nurse fof 
her infant \ a good wet-nurse will be better. If the latter cannot bo 
secured the mother should be dieted, and fatty and carbohydrate fciods 
be restricted as far as possible. Beer should not be taken. Artificial 
feeding with sterilised cow^s milk is probably better than the maternal 
milk, and farinaceous food should be excluded, or much reduced in amount, 
malted food being preferable. In early adult life fat-forming food is to 
be restricted, and abundant muscular exercise in the open air en- 
couraged. Seaside residence is especially favourable and sea-bathing 
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when practicable. Later, active exercises are of much value ; and 
athletic pursuits in moderation, such as gymnastics, tennis -playing, 
riding, rowing, and swimming, may be enjoined with great advantage. 

Dietetic . — Without doubt the most remarkable results in diminishing 
corpulency due to undue formation and storage of fat in thg body are 
secured by the modification of the ordinary dietary. Modern physiology 
and chemistry alike indicate the main lines to be followed in this respect. 
In recent times professional and public attention has been specially 
devoted to this matter by the successful treatment which was instituted 
some thirty years ago in the case of Mr. Banting by his medical adviser 
Mr. I^rvey. The essential feature of it consisted in the withdrawal of 
fat-fopning food. Mr. Banting took freely of animal food, but ceased to 
take bread, butter, milk, sugar, potatoes, and sweet wines. No limit was 
placed on the amount of water, and from six totei^ht ounces of light red 
wine were taken daily. On this system forty-six pounds of weight were 
lost within a year, and although the patient was sixty-six years of age he 
recovered a large measure of health and comfort. This plan of treatment, 
while it secures the absence of food that most readily induces obesity, is 
also characterised by a very large ingestion of nitrogenous matters which 
are difficult of complete digestion and assimilation. In other cases in 
which it was employed it provoked indigestion, and caused depression and 
various nervous symptoms. The quantity of albumin was partly con- 
sumed in the production of heat. This method, then, is unsatisfactory 
in principle and in practice ; partly because of the digestive inadequacy 
of the body to deal with so much nitrogenous matter, and partly because 
of the slender value of it as a heat-producer within the organism. The 
nervous system also suffers from deprivation of fatty matters ^'n such 
a diet. Fatty food is less liable than carbohydrates to cause obesity, 
being less easily oxidised, and interfeiing less with the disposal of 
albuminous matters. In a given weight it contains more potential energy* 
than the carbohydrates. 

Experience has plainly shown that a small proportion both of fat and 
carbohydrates must be combined with the nitrogenous ingesta in order 
to ensure normal metabolism ; and, to secure a consumption of fat already 
deposited in the body, muscular exercise must be freely taken to induce 
increased nitrogenous decomposition. Under these conditions the obese 
patient loses fat. Muscular activity promotes oxidation of fat, and the 
small amount consumed in the diet is thus readily disposed of. Carbo- 
hydrates are more digestible than fats. « 

The influence of fluids, more especially of water, upon fatty deposit 
is {^vpbably considerable when large quantities are consumed. The evil 
effect of diluted alcohol and saccharine matters are well ascertained. 
In many cases of obesity there is a marked disposition *to drink 
copiously. 

The appetite for food is found to be normal in about half the cases, 
while it is increased in a somewhat smaller number. Iik some cases the 
appetite is below the normal. 
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Kestriction of fluid food will certainly assist greatly in ceducing 
corpulence in such cases as may be properly treated in this way. 

“Bantingism” then, as a system, is both unphysiological and im- 
practicable. Its failure led Ebstein to recommend a modification of 
it in whigh fat was permitted, but starchy and saccharine xnatters almost 
withheld. Oertel’s system of dietary practically corresponds with this ; 
but he enjoins with it graduated exercise, restriction of fluids and fat, 
and with measures to fortify the muscular system generally and the cardiac 
walls in particular. Schweiniger*s system is very similar, but he forbids 
fluids at meal-times, and prescribes them two hours subsequently. The 
Salisbury treatment consists in a very free allowance of animal *fQod and 
entire absence of carbohydrates, large quantities of hot water bein^ taken 
to wash out the excessive nitrogenous metabolic products from the body. 
In any case particular attention is to be paid to the condition of the 
heart, with a view to reinforce it as much as possible. The urine no less 
demands careful attention ; when lithates are abundantly thrown down, 
the amount of nitrogenous food must be diminished. Deficient excretion 
of urea demands a similar procedure until a fair percentage is passed, 
when the diet may be altered in this respect. Bouchard recommends 
fruit and fresh vegetables, that contain potass salts, to encourage a more 
free oxidation of carbohydrates in the diet. 

Weir Mitchell and Bouchard recommend a dietary of milk and eggs, 
and the exclusion of all other food. Thus, for three weeks they prescribe 
half a pint of milk and an egg every three hours five or six times in the 
twenty-four hours. At the end of this period they vary the diet in 
accordance* with the general principles just mentioned. The proper ratio 
betweei^ the nitrogenous and carbonaceous elements is fairly maintained 
.by this early treatment. Constipation is likely to occur, and the patient 
is unfit for much exertion. The monotony of this diet may prove hard 
•to enforce in patients of feeble purpose. 

The general principles to be observed in treating cases of obesity 
relate, then, so far as dietetic measures are concerned, to the restriction of 
fats and carbohydrates, and no less to a certain increase in the proteids. 
The latter augment the metabolism of the whole body. 

Of food-stuffs a healthy adult requires — of proteids 100 to 130 grms., 
fats 40 to 80 grms., carbohydrates 450 to 550 grms., salts 30 grms., and 
water 2800 grms. The carbohydrates should thus be four or five times 
in excess of the proteids. Experience shows that all these elements are 
necessary for perfect nutrition, fatty matters in particular. The fats anfl 
carbohydrates, though chemically allied, are subjected to divergent meta- 
bolism, and are not mutually interchangeable without risk to the ecor»Jhy. 
The carbohydrates are believed to supply heat more rapidly than fats 
— the latter requiring more time to afford this form of energy, having 
probably first to be converted into sugar. Both in health and disease, it 
is to be borne in mind that no isolated organic principle is by itself 
capable of supporting life. Instinct and knowledge prove alike that 
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there miiSt be a combination of principles furnished to the system for 
due nutrition. 

In treating cases of obesity the patient should be accurately weighed. 
A careful physical examination of all the organs and secretions of the 
body should be made, especial attention being paid to the coiviition of 
the muscular walls of the heart, the state of the arteries, and the urine. 
The question as to heredity or acquirement must be noted ; the tempera- 
ment, and the habits of life in respect of food, exercise, and occupation, 
the age and sex, and the form of the disorder, whether plethoric or 
anasmic, are to be considered. An inquiry as to gouty proclivity or to 
hsemoijhagic tendency is necessary. The presence of glucose in the 
urine demands careful attention, and its significance must be g£mged as 
far as possible. Any indication of renal insufficipncy, as evinced by a. 
persistently deficient output of urea, is particul^ly to be noted ; because 
this condition plainly demonstrates the unfitness of the patient to bear 
a dietary rich in proteids. 

Two objects are to be sought in treating any case : jirsi^ to reduce 
excess of fatty deposits ; secondly^ to prevent reaccumulation of it. The first 
is often more or less easy, but the second is often rendered difficult by 
restiveness and want of due control on the part of the patient. 

The following dietary may be usefully enjoined in many cases : — Six 
or eight ounces of hot or cold water may be taken half an hour before 
breakfast. Breakfast should consist of one or two ounces of well-toasted 
stale bread without butter, grilled white fish, grilled mutton chop or beef- 
steak, or cold chicken, game, beef, tongue, or lean ham. One 05 two small 
cups of tea or coffee, with a little skimmed milk and without sugar, may 
be taken. Saccharine may be used as a sweet-flavouring agents but is 
commonly disliked. Six ounces of bouillon or clear soup may be taken by 
weakly patients between breakfast and luncheon, and a gluten or almond 
biscuit with it. For luncheon order cold meat, or a poached egg with * 
spinach or lettuce, or other green vegetable, as water-cress and mustard 
and cress, or a small omelette. Crust of bread or hard biscuit in small 
amount is allowable, and a small quantity of fresh butter. A glass 
of good Bordeaux or Moselle wine (dry) may be taken with as much 
water. A cup of tea, with a little skimmed milk and a rusk or 
gluten biscuit, may be taken in the afternoon. For dinner, no soup 
is to be taken as a rule, but occasionally about eight ounces of a thin 
qonsomm 4 may be allowed ; then a little grilled or boiled fish, without 
starchy or fatty sauces, but flavoured sometimes with* anchovy or some 
other sauce, oysters, or caviar, a little grilled or roasted meat, mutton, 
gaiS^, or fowl, with a small proportion of fat, green vegetables, no potatoes, 
and some stewed fruit flavoured with saccharine, or made les^ tart by 
the addition of half a teaspoonful of Rochelle salt. Two glasses of 
claret or of a dry Moselle diluted with water are allowable. Later 
in the evening a cup of hot weak tea without milk, or as much hot 
water, should be taken. 

Such a dietary, adapted for an adult man, is little irksome to any 
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serious patient. It should be continued for some weeks. Women will 
naturally require smaller quantities of each, article. Exercise of any kind 
is most desirable between meals, and life in the open air is to be canied 
out as far as possible. Seven hours’ sleep is commonly sufficient, and no 
sleep should be sought except in bed. The patient should lie on a hair 
mattress and in a well-aired toom. Tepid bathing and a cold shower 
l)ath on rising, with good subsequent friction, should be employed daily. 
Alcohol in the form of diluted brandy or whisky is unadvisable. 

Accordingly as weight is lost, the general health being good in all 
respects, this dietary may be varied with suitable precautions, and a more 
or less strict attention bo paid to the various details of it. If the treat- 
ment succeed, increased capacity for exercise, brain-work, and a general 
.sense of relief and comfort, perhaps long unfelt and enjoyed, will bo 
experienced. The actiofi of the heart should become more vigorous, the 
pulse fuller and firmer, the expiration easy, and the urine remain 
clear on cooling. Tobacco-smoking should bo restricted, and used only 
after meals. The bowels must be relieved daily ; if constipated, moved 
by two drachms of Carlsbad or Homburg salts, or by a dose of white 
mixture (haustus albus) while dressing in the morning. If digestion is 
languid or uncomfortable, a mixture containing dilute nitro-hydrochloric 
acid and mix vomica, or chiretta, may be taken in the forenoon and after- 
noon before meals. 

Cases of anaemic obesity require iron in some form, and the scaly 
preparations of it are perhaps the most serviceable, given in calumba or 
quassia infjasion. 

If fatty accumulation is found to recur with relaxation of the enjoined 
dietar})* either in its quantity or quality, stricter measures will be indicated 
•with a view to maintain as good general health as possible, and also to 
control the persistent tendency to pinguescence. One article after 
another in the diet must be left out till a fair balance of nutrition is 
permanently secured. For an adult in early and middle life the relative 
quantities of food required should average 12 to 14 ounces of meat, 6 to 
8 ounces of toasted bread, rusk, or gluten and almond biscuit, 4 to 5 
ounces of green vegetable, 1 to 1 J ounce of butter and fat, and 30 to 35 
ounces of fluid, including wine, tea, and water. As a disciplinary 
measure it is proper to measure and weigh the food at the outset of 
treatment. This method also prevents an insidious tendency to excess 
in some articles of the dietary. The patient should be weighed, in tl^ 
same clothing, or better still without clothes, once a week. 

Treat^nent by diminution of fluids (dry diet ). — It is certain that the 
weight of the body and over-storage of fat can be reduced more or ItBsS by 
a reduction in the amount of fluid consumed. To take an example : I 
treated a hospital out-patient some years ago, a woman under forty years 
of age, presenting the plethoric type of obesity, who weighed twenty-one 
stones, with a dietary in which white bread, potatoes, and sugar were 
largely reduced, l^ut not excluded, and the consumption of fluids of all 
sorts limited to thirty ounces per diem. The patient was an intelligent 
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and trustworthy person. She often took less than the prescribed amount 
of fluid. For medicine I ordered some dilute nitro-hydrochloric acid and 
nux vomica. Within eight months there was a loss of between seven 
and eight stones, the diet being maintained ; and no increase in corpu- 
lency took place for another year or longer while the patient vjas under 
observation. The general health and comfort secured were very note- 
worthy. 

One may not always succeed so well ; but in restricting liquids, as in 
limiting anything else, there is often great difi&culty in seciming co-opera- 
tion and obedience from patients accustomed to self-indulgence, especially 
if treatment be carried on at home. 

The plan of restricting fluids may be applied in any case of « obesity 
presenting no contrary indications. In cases with weakness and dilatation „ 
of the cardiac walls, where hydraemia and tendeAcy to dropsy exist, as in 
the anaemic type of cases, the benefit from a so-called “ dry diet ” may be 
very marked. It is well to limit the fluids of all kinds to thirty ounces, 
but the amount must vary a little according to the time of year and the 
particular food taken. Cardiac tonics, such as digitalis, are found to act 
with more efiiciency when restriction of fluids is practised. 

This plan is not practicable nor advisable in cases in which glycosuria 
is present. It may be noted that obesity may long precede the occur- 
rence of glycosuria, and that early treatment for the former may not 
improbably stave off the latter condition. 

Increased water -drinking sometimes necessary » — More free dilution, 
especially by water-drinking, is advisable, and indeed necessary, ^to remove 
excess of glucose from the system. Not less than three pints per diem 
may be considered the normal amount of fluid for consumption, and 
seventy ounces or more may often be taken. Persons of large frame 
require larger quantities of fluid. Cases of gouty diabetes with corpu- 
lency will be benefited by a larger rather than smaller supply of fluid, 
provided there be no cardiac or renal complications. In albuminuria, 
which is not infrequently present in obesity, a restriction of fluid is often 
called for to meet associated cardio-vascular difficulties. If proteids be 
given in large quantity it is necessary to enjoin abundant water-drinking 
to carry off the products of nitrogenous metabolism, which would other- 
wise become noxious. This is an essential feature of the Salisbury plan 
of treatment. Fats and carbohydrates are elements of food which induce 
much less metabolism than proteid matters. Proteid food increases both 
pfoteid and non-nitrogenous metabolism, and may thus Veduce the fat of 
the body. The gouty habit, with lithsemic tendency, if associated with 
obe^ty, demands free dilution. In all these conditions it is proper to 
take fluids freely about three hours after the larger meals, and pot with 
them. Half a pint of cold or hot water may be also taken early in the 
morning and late at night. Water taken into an empty stomach is nearly 
all passed on to the duodenum, but little apparently seems to be absorbed 
from the gastric surface. To drink freely of water ceftiainly increases 
metabolism, more urea being discharged than can otherwise be accounted 



OBESITY 


621 


for. If the skin act freely, as often happens in obese persons, niore fluid 
^vill necessarily be demanded. 

Treatment by spa waters . — Certain spas are in repute and much resorted 
to for treatment of obesity. The springs of Carlsbad and Marienbad are 
well adapted for many cases. The plethoric form of obesity is that in 
which most benefit is likely to accrue. Hot alkaline sodium sulphate 
waters are available at the former, and cold ones at the latter spring. At 
Carlsbad there are many supplementary measures available for diminish- 
ing corpulency : hot mineral, mud, and vapour baths, massage, gymnastics, 
and electricity are within easy reach of the patient. The functions of 
the skin, muscles, and gastro-intestinal tract are all stimulated, and active 
metaboHsm encouraged. 

The Marienbad course is more bracing. The dietary is well arranged, 
and . a general disciplinaft-y regimen is admirably carried out, which is 
commonly very desirable for obese patients yet difficult to secure to the 
same extent in other watering-places. This course is not desirable in the 
case of patients with cardio-vascular derangements, nor in the anaemic 
class of obese persons. No routine course is, however, pursued, and, 
under skilled medical supervision, there is no need to fear that any 
injury may bo done by over- treatment. 

When a milder course appears desirable, it may be carried out at 
Homburg, Ems, Kissingen, Tarasp, or Bridcs-les-Bains. It is often asserted 
that the special advantages of spa treatment arc but temporary. This 
need not be the case. An obese patient may be set on a right course, 
but he myst continue to pursue it under medical guidance, and carry 
out the particular diet and habits necessary for his peculiar condition. 
Iiclaps«s are only too common under any method of treatment unless 
due and permanent precautions are taken. Oertel lays great stress on 
regulated exercises, such as the gentle climbing, especially in mountain 
districts, known as the “ terrain ” cure. He regards spa treatment 
alone as no specific in these cases, but only adjuvant to other measures, 
and even harmful when overdone or carried out so as to starve the 
patient. It is well to repeat visits to such spas as are found suitable 
whenever possible. In anaemic cases aperient waters containing a little 
iron are of especial value. Where there is any cardiac weakness or dilata- 
tion great care is necessary in enjoining any but very gentle spa treat- 
ment, and the fluids should be restricted. The same rule holds good 
where ai-terial sclerosis prevails. 

If glycosuria* is present, Carlsbad treatment, or that pursued at 
Neuenahr, is advantageous ; and the same may be said in respect of the 
multiform phases manifested by a gouty proclivity. 

Bon^an or Bussian vapour baths are available in cases presenting 
hydrasmia, when restriction of fluids is called for. Not more than three 
baths should be taken in each week while undergoing treatment. Cardiac 
disturbances may be aggravated by vapour baths. 

It is statec? by Lahnsen that there is an absolute immunity from 
obesity on the sea-coasts. This is, perhaps, too general a statement, but 
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there is, probably a basis of truth in it, an4 a ^aside residence may be 
recommended with advantage in some cases of ^ strong predisposition to 
obesity. Persons of gouty inheritance, many of whom are disposed to 
undue corpulence, are not, as a rule, well affected by marine influences, 
and enjoy better health inland, in hilly and breezy countries. ^ 

Treatment by thyroid extract , — Some satisfactory “results have been 
obtained of late in the treatment of obesity by the use of thyroid extract. 
There can be no doubt that this agent has a very marked influence on the 
nutrition of the skin and integumentary system generally. There is, as 
yet, however, no certain knowledge as to the particular class of cases in 
which benefit may be expected. Hence it is not advisable to resort to 
such treatment indiscriminately. That it is universally appliciible can 
hardly be expected ; but it may sometimes prove serviceable in default 
of other well- recognised methods of treatment, tor* in addition to them. 
In any case it must be used with the same strict precautionary measures 
as are necessary in treating patients for myxeedema. 

Dyce Duckworth. 
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Jn this chapter a short account will be given of the action of the 
mechanism of breathing, ^n health and in disease, and also of certain 
phenomena which commonly occur in the course of respiratory diseases, 
and which are partly concerned in their pathology : such incidents as 
cough, dyspnoea, and asphyxia ; the carbonisation, so-called, of the blood ; 
and, in each case, the results of these actions, as seen in the lungs and in 
the general system, will be traced. With regard to these subjects, it is 
needful to call attention to the peculiar structure of the lungs, and to 
their relations with other parts of the frame. 

The lungs are, to some extent, set apart from the rest of the body. 
Suspended from the trachea and blood-vessels, they are indeed connected 
with the general system by vessels and nerves, and by the mucous mem- 
brane ; but^ under normal conditions, Ibey are kept in apposition with 
the walls of the thorax by atmospheric pressure only. They have a 
separate* heart, and special muscles to control the influx and efflux of the 
air. As Claude Bernard was fond of repeating, they are an artifice of 
construction, by which an animal, otherwise iquatic, can exist and move 
hi the open air. “ Les tissus vivans sont a^uatiques sanguinaires, ils se 
repaisent du sang dans lequel ils sont ploughs. Ils y vivent comme dcs 
animaux aquatiques ” (2). 

Again, no organ in the body contains such a variety of structural 
elements as the larger-sized bronchial tubes. Both large and small tubes 
are provided with an epithelium, an inner connective layer, a circular 
muscular layer, and a well-marked outer fibrous tissue layer; and the 
larger have, in addition, a compound epithelial layer, a well-marked base- 
ment membrane, hyaline cartilages, and mucous glands. In consequence^ 
of this complicatioif of structure, and of the relations existing between 
the lungs, heart, and brain, it follows that all long-continued affections of 
the pulmonary organs have an extremely complex pathology. YeS In 
most respiratory disorders, in spite of their great complexity, there is 
much in common ; certam disturbances of the normal functions of the 
body which arise during their course are closely similar, and these, not- 
withstanding much difference in the modes of their inception, often bring 
iu their train a se#ies of related changes between the central and remote 
portions of the frame which in their final results are strikingly alike. 

VOL. IV ‘28 
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In, illustration of this statement we may compare the results of certain 
serious diseases of the lungs with those that have, at the outset at any. 
rate, a comparatively trivial origin. 

The more serious diseases of the lungs are usually the result or 
inflammation due to some irritant ; this, if repeated or long^^ continued, 
impairs the lung-tissues, and may do permanent damage to the heart 
and nervous system. It matters very little that these actions may 
have been produced by different causes — by the direct influence of 
heat or cold, by mechanical or chemical agents, by micro-organisms or 
their products — the consequences will often be very similar. The struggle 
of the elements of the animal body to overcome or to remove the sources 
of irritation, to clear away the effects of their presence, or to byttress the 
tissues against them, may entail structural changes in the lungs theny 
selves of more or less gravity ; but they also oitefl lead to cough, dyspnma, 
and ultimately to serious consequences in distant organs. 

On the other hand, a simple mental disturbance, as in hysteria, 
a strong emotion, or a purely reflex irritation, as in certain forms of ear- 
disease, or an intestinal irritation, may excite the respiratory centre in 
the medulla and induce dyspnoea ; or again, these accidents may cause 
a violent spasmodic cough, which, in certain weakened conditions of the 
lung-tissues, may do serious injury to the system. 

The similar results which arise from these special factors we are 
presently to study ; and, in the first place, it is important to note the 
mode of action of the ribs and of»the muscles acting upon them. 

The mechanism of breathh^. — In healthy breathing a large part of 
the inspiratory act is accomplished^ both in men and wome'n, simply b}' 
the contraction of the diaphrag^ ; and expiration tikes place, qs soon as 
this muscle is relaxed, by meaAs of the natural elasticity of the lungs. 
The extent of movement N)f the ribs in these actions is very small, 
especially in the upper pafts of the chest, — a fact we may note at an*}" 
time by watching the tranquil breathing of a healthy person during 
sleep. 

The natural stimulant of the respiratory centre in the medulla is the 
ciirbonic acid of venous blood ; and when the need for oxygen has been 
satisfied by inspiration, the inhibitory action of the vagi brings about the 
act of expiration. But as soon as, from any cause, such as extra exertion, 
the oxygen tends to fall below the normal, or the carbonic acid to rise 
above it, the automatic action of the vagi comes more strongly into play, 
^ and forces the breathing. • 

In forced breathing not only the diaphragm, but the intercostals, the 
s^aJeni, and other accessory muscles also, come into potion ; and the ribs 
begin to play an important part, both in inspiration |ihd expiration. 

Not only are these bony levers raised durii% iijapiration, ahd lowered 
during expiration, but in the final forced eflbriiif^t expiration there is 
also a distinct shortening of their chord-lengths. 

The flexibility of the living rib, and its liability ta be bent, even per- 
manently, is shown clearly enough by the sinking in of the thoracic wall 
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over the site of 0, dried-up voiuicii j when the lung does not exjvxnd on 
, the absorption of pleiuitic fluid ; by the barrel-like distension of the chest 



Fia. 11. — Thoracic call 4 >ers 


in emphyseniii ; by the indrawing of the lower ribs in dyspnoea ; and by 
the deformity of the rachitic thorax. 



In forced expiratid^WIhe inbending of the ribs has been demonstrated 
the following means : — ^ 

^ A full account o^the investigations on this point will be found in the author’s work 
'^^6iho7netryf published by Macmillan, London, 1876. 
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(i.) By actual measurement of the chord-lengths of the ribs, after full 
inspiration, and again after forced expiration, by means of the thoracic- 
callipers (Fig. 11). (ii.) By calculation of t\ie possible extent of motion of/ 

the ribs, considered as rigid levers ; the angles made by the plane of the 
ribs with the vertical being ascertained by means of a specially designed 
goniometer (Fig. 12). (iii.) By a comparison of the extent of forward and 
upward movements of the anterior ends of the ribs in young children, in 
adults, and in old people. The forward motion is in proportion to the 
flexibility of these levers, (iv.) By the explanation which this bending 



Fia. 18 .— Two-plane stethograph. 

■of the ribs affords of the measurements of the movements of the chest Avail 
in various Hi'afta-Hna, and of the deformities produced in the thorax by such 
diseases as whooping-^sough. The cyrtometer shows^ the extent of these 
deformities clearly enough, (v.) By the shape of the tracings, made v it 
the stethograph, of the course taken by the anterior ends of the ribs, m 
fol-ced breathing, and in the various acts of coughii^, sneezing, and yarn- 
ing ; and by the differences in the rib-tracings of movements, voluntarily 

produced. ^ . 

The last-named method has so important a Bearing upon our presen 

subject that it will be briefly described. 

The action of the stethograph will perhaps be sufficiently shown d.v 
the accompanying diagram (Fig. 13). • > 
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Fia. 14. — Movement of the clavicle in a healthy man, set. 39 



Flo. 16. — Moveiiienta of the third ribs in a healthy woman, let. 29. 



Fio. l(>. — Healthy adult man. Movements of third ribs. 



Fio. 17.— Same case fifth ribs. Fio. 18.— Same case, seventh ribs. 



Fio. 10.— Same case, eighth ribs. 
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Thtf tracings are taken by supporting the back, by means of a pad 
placed opposite to the spinal articulation of the rib under examination. 
The button of the stethograph is then kept in apposition to the anterior 
end of the rib, and the pen is adjusted to the screen, which, in the more 
delicate experiments, may be of smoked glass or of paper \ it«is divided 
into squares of inch of side. 

The preceding curves (Figs. 14-19) are selected to illustrate the results, 
but I shall do no more now than just advert to the proofs they afford of 
the elastic property of the rib-levers themselves. 

In these rib-tracings a steady increase in the degree of horizontal 
compared with the vertical motion is apparent, from the clavicles to the 
eighth ribs ; and in all there must have been a considerable indfawing of 
the anterior ends of the ribs in forced expiration. « 

Acts of forced breathing, such as we have now surveyed, are, in health, 
only temporary. As soon as the occasion passes the respiration returns 
to its former tranquil cjiaracter. 

But in most respiratory disorders, at any rate during a portion of 
their course, the movements of breathing, although diminished on the 
whole, yet approximate to the forced type ; in other words, to a true 
dyspnoea : and, usually, an entirely new set of actions is also introduced — . 
the spasmodic, or, as Cohnheinii appropriately calls them, the “ explosive 
expiratory impulses of sneezing and coughing. 

It will be convenient to take the latter set of actions first, both 
because of the assistance that we shall gain in their study from the 
stethographic tracings ; and because cough, for the most p^jct, precedes 
the subsequent dyspnoea, and is dften the cause of it^^ 

On coughingr and sneezing. — The primary intention of those acts 
is doubtless the removal from the air-passages of matter lodging in them 
and irritating the sensory nerves. 

When the source of irritation is in the mucous membrane of the nose, 
sneezing is usually the result, the sensory fibres of the fifth pair of nerves 
conveying the imptdse.,to the brain. 

When the offending body is in the larynx, or near the epiglottis, the 
wave of sensation follows the superior laryngeal nerve. 

The posterior wall of the larynx seems to be a very sensitive part, 
but the trachea is also easily irritated, and, again, both sneezing and 
coughing may be started by reflex irritation from regions outside the 
•respiratory apparatus. In disease this sensitiveness is often greatly in- 
creased, owing both to causes in the bronchial mucous membrane itself, and 
to^ external impulses, such as exposure of the skin to draughts of cold air. 
On Ihe other hand, after repeated irritatiomi^here ^lay be a diminished 
sensibility of the parts, as in snufif-takers ; m aft^ repeated^ catarrhs ; 
and, usually, in broncUtis, secretion must reach a certain quantity in 
order to excite coughing, and must, moreover, come into contact with 
some sensitive spot in the bronchial tubes. 

This sensitiveness of the mucous membrane is of cdnsiderable import- 
ance, since, if it be absent, or if the rima glottidis be kept permanently 
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open by any cause, foreign bodies can penetrate into the inmost part of 
' the lungs, and set up much mischief. 

This accident happens not infrequently in cases of coma, or in paralysis 
of the adductors of the vocal cords ; and it must be remembered that 
after the foreign body has passed the bronchi, its irritation will no longer 
excite the act of coughing. Vagus pneumonia, as it is called, which 
follows section of the vagi in the rabbit, often arises in this manner. 
Often, too, the particle thus entering may be too small, or too unirritating 
to cause cough ; thus, fine coal-dust may lodge in the textures of the lungs 
and give rise to anthracosis. Other pneumonoconioses arise in a similar 
fashion ; but, in the case of sharp and irritating dusts, there is another 
safeguard in the outpouring of mucus from the mucous membrane. This 
envelops the particles, ^nd by ciliary action they are carried up to the 
more sensitive parts of flie air -passages, where they are expelled by 
cough. This safeguard, however, often fails, and then, as in occupations 
involving the constant inhalation of such irritating particles, cirihotic 
conditions of the lungs supervene [vide art. “ Pneumonoconiosis,” vol. v.] 
Similar remarks apply to the inhalation of putrefactive and patho- 
genetic bacteria. The former, if they escape the mucus, and arc not 
.discharged by cough, may remain embedded in stagnant secretions, and 
may give rise to putrid instead of simple bronchitis, or even to gangrene 
of the lung. Phthisis is usually the consequence of the inhalation of 
tuberculous dust, and other specific poisons probably enter the system 
through the air-passages. 

Mechanism of the actions. — In sneezing^ after inspiration, there is no 
complete closure of the air-passages, but a sudden, swift effort of expiration. 

In Boughing, the preliminary inspiration is followed by more or less 
complete closure of the glottis ; then, by a sudden expiratory effort, the 
air in the chest is compressed, the block at the larynx is suddenly lifted, 
the ribs rapidly descend, are drawn downwards and inwards, at their 
anterior ends, so as to compress the lungs, and the air is forced at high 
pressure through the upper air-passages. The action is something like 
that of a pop-gun ; and the offending material is usually thus expelled from 
the larynx, and often into the mouth. This sudden and energetic effort, 
aided slightly, perhaps, by the natural elasticity of the lung- tissue, is 
mainly effected by the united forced efforts of the thoracic and abdominal 
muscles compressing the yielding bony cage. 

The action of the ribs, both in sneezing and coughing, is made very^ 
clear by a glance ’at their respective stethographic tracings, which are 
here appended ; and tracings of the course of the anterior ends of the 
ribs, in the acts of nose-blpieing and yawning, are also given. • * 

In one set of experimmts, after an inspiration and sudden closure of 
the nose and mouth, the air was allowed to escape rapidly, as in the 
action of nose-blowing. The results were as shown below (Fig. 20) ; 
curves a, 6, and c being the course taken by the third rib whilst the nose 
was blown once, rfhd curve d when it was blown twice, during one ex- 
piratory effort. 
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In nose-hhwing^ the record was taken in order to ascertain the effect 
of suddenly closing the air-passages at the end of a deep inspiration. It 
will be seen that, in every instance, there is a slight forward bulging of 



Fio. 20. — Action of tlie ribs 111 nose-blowing. 


the end of the rib ; owing probably to the pressure of the compressed air 
in the chest, followed by the simple descent of the lever without any 
indrawing at the end of expiration. 

A series of short, voluntary coughs was then made, 'with a general ’ 
result such as may be exemplified by the four tracings here given 

(Fig. 21). 


a . , 

\ 

\ 


A ^ 




Fig. 21. — Biinjle nets of coughiiii^ 


In each case the tracings were taken from the ends of third ribs. 

In yawning, the irregularity of the up -stroke shows the wavering, 
half -gasping nature of the inspiratory eflfort ; and there is no anterior 
bulging at the end of the up-stroke, but an immediate descent of the rib- 
lever (Fig. 22). 

* In sneezing there is first the almost rectilinear track of quick inspira- 
tion, and afterwards the downward drop of the rib, followed by a very 
strfing indrawing of its end. There is no stoppage §t the beginning of 
expiration, and no bulging of the chest-wall (Fig. 23). , 

In coughing there is apparently a combination of the efforts made 
during nose-blowing and sneezing. But there are at least two distinct 
ways of coughing — the first, in which closure of the glottis takes place 
immediately after inspiration (as in Fig. 21); the second (Fig. 24, a), 
in which the act of violent inspiration is commenced, and the glottis is 
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not closed until the rib has made some progress in its descent. A 
stoppage in the exit of the air then occurs, the rib is firet bulged forward, 




Fio. 22.— “ A yawn." 


Fio. 23. — “A Hiieeze.” 



Fig. 24. — \iinetic.s of 


,and then, on the opening of the glottis, is drawn inwards with a violent 
expulsive effort. Again, ^it seems probable that in some cases there is no 
complete closure of the glottis, but that 
the air is driven forcibly through its 
narrow aperture. In this case there is no 
forward push of the rib (Fig. 24, li). 

In the acts of compound coughing 
(Figs. 25 to 27) the glottis is closed 
several times during one expiratory effort. 

Yet the tracings of these complicated acts 
present a strojjg family resemblance. In 
most of them, as we have seen, there is a 
slight forward bulging of the rib at the 
end of the inspiratory act, amounting in 
Figs. 2y5 and 27 to about 0*05 in. 

This appearance must probably be attributed to the expulsive efforts 
of the respiratory muscles, which compress the air in the chest and so 
* force the ribs outwards. No sooner, however, is the air released from 
the windpipe, than there is at once a downward fall of the rib, for a space 
of from 0'2 to 0*5 in. with a barely perceptible inward 
inclination ; then comes a sudden change in its course, 
and it is drawn almost horizontally inwards, until it 
is caught by the second sudden stoppage of the 
glottis. 

At the beginning of a second act of coughing 
the motion of the rib is either arrested for the moment, 
„ _ ^ as in Fig. 25, or it is pushed forwards and even 

upwards by the compressed air in the chest (rigs. Jo 
and 27) ; and the^ when it is again released, there is usually a still further 
bulging forward, together with a downward drop ; and finally there is the 
almost horizontal indrawing of the rib. It is interesting to note that the 
extent of the forward bulging is'greater the lower the rib gets in its descent 
— as if the rib yielded to the pressure within the chest more easily when 
in the position erf partial expiration than in that of full inspiration. This 
is seen in Figs. 24 a and 27. 
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The following tracings of the movements of the third ribs and of a 
cough in a case of chronic phthisis show the strong contrast between 



Fio. 26. — Double cough. Fi j 2% — Three acta of coughing. 

these movements and those already given in a healthy person (Figs. 28 
and 29).^ 

The effects of coafrblng in different diseases. — In the early stages 
of a-cute bronchitiSj the expiratory inbending of the ribs adds to the force 
with which the air is driven over the dry and inflamed surfaces of the 
lining membrane of the trachea and bronchi, and increases the pain. 
After the first twenty-four hours, when proliferation and desquamation of 


a h 



Fio. 28. — Chronic phthisiu. Movements of third ribs. Fio. 29. — Cough in chronic phtlhsis. 


the epithelium begin, the cough, if not too violent, may even exert a 
beneficial influence, assisting in the removal of suppurative or decompos- ' 
ing secretions, and thus tending to prevent the destruction of tissues ; 
this action is all the more important as in this disease ciliary action is 
early arrested. 

These latter remarks apply also to chronic bronchitis; but the tem- 
porary relief afforded by coughing is then often followed by injury to the 
bronchial wall, especially when atrophic and indurative changes have 
taken place, and the bronchial wall becomes a mere fibroid tissue.^ 

• ^ This is not the place to discuss the possible causes of the expim^ry shortening of the 
chord-lengths of the ribs in forced expiratory efforts ; I believe that it is accomplished by 
the combined action of both sets of intercostal muscles, acting in concert with the abdominal 
musqjes, the intercostals acting like the compressors of the pharyiu, or the two oblique 
musclel of the abdominal walls. Suffice it to point out that its effedi is to intensify all the 
consequences of ordinary expiratory efforts. It is true that, in disease, the |;espiratory 
function is greatly weakened (see “Prognosis in Lung-disease”), but all the more on this 
account is it necessary to take account of any additional aid to the expulsive forces engaged 
111 the acts of forced breathing or coughing, and to note the effect of the compression that is 
thus exerted upon the thoracic contents. 

* Dr. Auld remarks {Pathology of Bronchial Affectiom and PneunwonicL, London, 1891, 
p. 56) “that in chronic bronchitis also, the retention of decomposing secretions has a con- 
siderable influence over the changes.” These are removed by coughing. 
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In pmumonia^ cough is often not a prominent feature ; when it is, it 
may do but little harm to the inflamed portion of lung. In this 
disease, it is most likely that the inflammation is precipitated upon 
the organ by some specific irritant, which causes the general symptoms 
of a fevert and has its own special site of local manifestation. The con- 
solidated lung cannot be compressed, but it may be injured by the 
respiratory efforts. Moreover, in most cases, the bronchial epithelium 
IS uninjured in the non-inflamed parts of the lung, and hence there is 
the less need of cough to deal with the stained muco-pus. 

During the stage of resolution the cough may be beneficial by clearing 
the blocked-up bronchioles ; and in subsequent stages, if not too violent, 
it may do more good than harm, even when resolution is imperfect, and 
, degenerative changes ijre taking place. 

In the early stages •of pleurisy the painful, irritable cough can 
scarcely do anything but harm, since it tends greatly to increase the 
friction between the folds of pleura. Usually, when effusion has taken 
place, cough diminishes in intensity. 

In fibroid or cirrhotic disease^ and in hroncho-pneurrmiiay the cough, if 
at all pronounced, which is unusual, is likely to be harmful in pro- 
. portion to the disorganisation of the lung-tissue, and to the tearing action 
that it may have upon bands of indurated interstitial material. 

^ In phthisis the cough may be chiefly of laryngeal origin ; in this 
case it is purely distressing, and can do little or no good ; but when the 
patient coughs, as often he does voluntarily to relieve the lungs of secre- 
tion, the aption is remedial and cannot be checked without harm. 

It is in the production of emphysema and bronchiectasis that cough 
plays the most pernicious part. Whether inspiratory or expiratory forces 
l3e chiefly concerned in the result is still in dispute ; but there can be no 
doubt as to the powerful influence of cough in the permanent dilatation 
*of the alveolar walls and - air- vesicles. An admirable account of this 
result of cough is given by Sir W. Jenner in his classical article on 
“Emphysema” in Reynolds' System of Medicine (13). He further points 
out that, as the disease progresses, the relative positions of the lungs and 
the chest walls are being continually shifted, and that fresh portions of 
the lungs are thus being continually brought opposite to ribs and to inter- 
costal spaces respectively ; thus, ultimately, the air-vesicles of the whole 
lung may be over-distended. I would venture to point out, however, 
that as the ribs are raised there is less and less power in the expiratory 
efforts. The movements are diminished in all the dimensions, and the 
progress of the disease may often be measured by the extent to which 
this impairment of motion has gone. It is very striking in this regard to 
compare |;he movements of a healthy chest with that of an emphysematous 
person ; the following figures (30 and 31) give a graphical representation 
of these movements : — 

In consequence of this loss of respiratory movement of the thorax, 
both in inspiration and expiration, the chest walls can only assist in pro- 
ducing the earlier stages of the disease : as it advances, the chief influence 
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in deter^iining the evil effects of cough must be that of the diaphragm 
and of the abdominal muscles. 

Ultimately, owing to the extreme distension of the lungs, even the 
diaphragm is pressed downwards and rendered almost useless : undei- 



Fig. 30. — Relative diiiienHioiis of healthy moveiiiciits. 


these circumstances the further progress of the disease would seem to be 
impossible. But, both at this stage and at an earlier period, the disten- 
sivo force of the dilated lung itself comes into play. The air, either 
partially or entirely shut up by thickened secretions within the distended 
alveolae and air- vesicles, is compressed with constant and elastic force 



Fio. 31. — OiinenHloiia of iiioveineiits in a ease of ailvauceil einphj scniii. 

by the elevated ribs, and under this pneumatic pressure the weakened 
walls of those portions of the lung that arc unsupported by bony or 
cartilaginous structures are steadily dilated still further. The importance 
of this persistent pneumatic pressure, after a certain degree of distension 
has been attained, must not be lost sight of in estimating the morbid 
influence of cough. 

* In bi'onchiectasis the damage done to the air-tubes ifcay also be either 
inspiratory, from a stretching of the walls of the bronchi by fibrous tissue 
bands* in cirrhotic lungs — the pleuritic adhesions acting as a fixed point 
— or expiratory, and due to pressure of the air, as a cough may 
act upon bronchi whose walls have been damaged by inflammatory or 
atrophic changes. In either case, the hurtful effect of the cough may be 
intensified by any inbending power in the rib-levers, as such indrawing 
by pneumatic pressure may reduce the calibre of some •portions of the 
bronchial tube, and dilate others. Dr. Auld (op. ciL) thinks that too much 
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stress has been laid on the thoracic changes and on the air-pre^ure, and 
too little on the changes in the pulmonary tissue. Most true bronchi- 
ectases are of the moniliform type, and the pressure of air is inadequate 
to account for this. Where portions of the lung are collapsed and 
atrophoup, the bronchial wall will expand to fill up the vacancy. 

The more remote consequences of cough. — When cough is at all 
violent in character, its remote results are mainly due, first, to pressure 
upon the heart and great vessels, and next, to changes in the lungs 
causing an impediment to the flow of blood through the pulmonary 
capillaries. Owing to the powerful action of the expiratory muscles, 
a paroxysm of coughing causes a rise of arterial pressure ; and this, 
together with the direct pressure of the thorax upon the vessels, 
greatly impedes the ^entrance of the blood from the systemic veins 
into the heart. Hence,* in convulsive coughing, such as we observe in 
whooping-cough and some forms of bronchial irritation, we often 
sec enormously swollen jugular and facial veins, and, not infrequently, 
htemorrhages from the nose, or ecchymoses into the conjunctiva ; and, 
although these effects are usually temporary, if they are frequent, they 
may end in permanent mischief. 

Cough also influences the chemistry of respiration ; in his Croonian 
Lectures for 1895, Dr. Marcet has shown that in coughing, as in 
asphyxia, there is a tendency to a want of oxygen and to a distinct 
excess of carbonic acid in the blood. Thus, he says, “ In coughing a 
long breath is taken, which is exactly like a deep or forced inspira- 
tion, in which, as I have shown, a certain amount of carbonic acid is 
produced for work done — the oxj^gen being derived from that pre-existing 
in ibm contracting muscles, while a larger volume is displaced from the 
blood by a purely physical process ; but, though forced breathing is 
attended with but comparatively little work in coughing, the respiration 
is laboured, the muscles having to strain against the closure of the larynx, 
and forcibly expel the air from the lungs. This results in the production 
of an excess of carbonic acid ; hence, at the end of the expiration, there is 
an increased amount of carbonic acid in the circulation. After the forced 
expiration of coughing, a deep breath is taken to supply the blood with a 
fresh quantity of oxygen, and to rid it of the excess of carbonic acid pro- 
duced, and this process goes on till the fit of coughing comes to an end, 
then deep inspiration and expiration follow till the blood is again perfectly 
aired, and the carbonic acid in excess is completely eliminated. '' The 
frequent repetitibn of this concentration of carbonic acid in the bloo(f is 
sure, sooner or later, to end in damage to the tissues and to the heart. 

In the heart, as a consequence of incessant cough, the •first 
change^ are usually hypertrophy and dilatation of the right auricle 
and ventricle ; and the second is engorgement of the whole venous 
system. The systemic circulation is next affected, and organic changes 
in the left heart ensue. Sooner or later, in consequence of these im- 
pediments to tlBB circulation of the blood, changes follow in other organs, 
such as the liver and kidney. The liver is first enlarged from simple 
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congestion, then its tissues undergo alteration, and finally granular atrophy 
is the result. The kidneys suffer congestion and undergo structural . 
change, and albuminuria is not infrequently the ultimate result. The con- 
nective tissue throughout the body also suffers from the mechanical 
obstruction to the blood -fiow, and anasarca and other coqpequences 
supervene. 

In brief, the results of coughing fits, frequently repeated, or long " 
continued, in debilitated persons with weakened and unhealthy tissues, 
are, first, changes in the lungs themselves, next in the heart, and after- 
wards in the system generally. 

Many of these consequences of the “ explosive ” respiratory actions 
are also to be observed in the course of protracted dyspnoea, c-nd the 
mechanism of this action must next be considered. 

Dyspnoea, or difficulty of breathing, ensues to some degree whenever 
the natural interchange of gases fails, from any cause, to take place to 
the satisfaction of the needs of the body. 

(1) When the air is deficient in oxygen, or overcharged with carbonic 
acid, or otherwise rendered partially or entirely irrespirable ; as in rare 
faction of the air in mountain or balloon ascents, in poisoning by carbonic 
acid or other gases \yide art. “Mountain Sickness,” vol. iii. p. 458]. 

(2) When the air-passages are not sufficiently pervious, or the re- 
spiratory movements are inadequate from any cause ; as in the case of ^ 
such mechanical and physiological impediments as new growths, or 
spasmodic closures of the air-inlets or air-tubes ; or of defects in the action 
of the bones and muscles of the thoracic wall, as in paralyses of the re- 
spiratory muscles, meteorism, or abdominal tumours. 

(3) When by extensive disease or injury the lung-tissues are so dairiaged, 
or otherwise so deficient, as not to expose a sufficient surface to the air. . 

(4) When the blood, either from cardiac or pulmonary defect, cannot 
flow freely through the capillaries of the lungs ; or when these vessels are • 
thickened and rendered unfit for the passage of gases across their walls, 
as in emphysema and inflammatory deposits. 

(5) Finally, when the respiratory centre in the bulb is irritated, as in 
fevers ; or when the vagi are so affected by disease aS to convey undue 
stimulus to the medulla. In any of these many contingencies the rate of 
breathing, or the labour of accomplishing this act, will be increased. 

In a word, the current need of the body must be under-supplied before 
dyspnoea can take place. The absence of this condition may account for 
tne absence of serious symptoms even when grave injury has been in- 
flicted upon the respiratory apparatus. 

degrees of dyspncea in different diseases, — Dyspnoea may not arise even 
after considerable tracts of lung-tissue have been rendered useless. 

In the true sense of the word, it is seldom a prominent symptom 
in the course of diseases of the respiratory organs, with the exception 
of asthma, emphysema, pneumothorax, and certain thoracic tumours ] 
and yet it is in most cases the immediate cause of death. • 

It is interesting in this respect to compare cardiac with pulmonary 
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diseases. In the former, the difficulty of breathing, as a rule, is con- 
stantly present, more or less, even when the patient is confine? to bed ; 
in most lung diseases it only appears on exertion, and in the latter 
indeed it is rarely true, dyspnoea, except in those cases of obstruction 
of the air-passages, which are liable to be confounded with heart disease, 
when the^breathing is laboured and retarded in frequency. 

The respiratory movements are often rapid and shallow in pneumonia 
and tubercular disease; but the patient is scarcely conscious of eftbrt. 
The air enters easily into the pervious portions of the lungs, but it has 
to be carried thither more frequently. 

In advanced cases of pulmonary tubercle in which considerable destruc- 
tion of Jung substance has taken place, it is often remarkable how tranquil 
the breathing remains unless when harassed by cough. It is only upon 
' the supervention of pneumothorax, or some other accident, by which 
large tracts of lung-tissue are suddenly made useless, that actual difficulty 
of breathing comes on. Even the onset of acute tuberculosis is un- 
attended by true dyspncea, quickened respiration alone showing the 
gravity of the case. 

Similar remarks apply to most of the acute inflammatory diseases of 
the lungs, but towards the close of a fatal attack true dyspnoea generally 
• supervenes, owing to the presence of one or more of the conditions 
already mentioned. 

^ In the following disorders it may also be present throughout a large 
part of the illness. Thus, in acute bronchitis the act of breathing is 
usually laboured, and there is a sense of tightness and oppression about 
the chest? In severe cases of capillary bronchitis also, especially in 
children, the dyspnoea may be extreme, and may amount to paroxysmal 
or constant orthopnoea with cyanosis and venous congestion ; and, finally, 
asphyxia may set in more or less rapidly. In pulmonary embolism and 
r thrombosis^ in collapse of the lungs and in pneumothmax the suddenness 
of the accident and the rapid cutting off of the supply of air to the blood 
usually cause extreme dyspnoea, which often ends in general collapse 
and death. In pneumothorax the full extent of the dyspnoea is con- 
ditioned by the presence or absence of pleuritic adhesions, or by their 
position. In some cases of ompyaema both pleural cavities have been 
opened and drained \ and yet the lungs have expanded sufficiently for 
the aeration of the blood, and even without much dyspnoea following. 
In these cases pleuritic adhesions must have been present. 

But, apart from stenosis of the air-passages and sudden accidental 
loss of breathing power, it is in advanced emphysema that the most visible 
signs of dyspnoea are apt to appear. The constant position of the ribfi in 
emphysema is that of full inspiration ; and hence all the voluntary muscles 
are continually in play. In this disease, therefore, it is not unusual to 
find the patient, during a paroxysm of coughing, sitting up in bed or in 
an arm-chair with all the signs of orthopnoea ; the lips and hands blue,, 
the face livid, tlje eyes protruding, the jugular veins distended, the body 
bathed in cold, clammy perspiration. In many cases the signs of venous 



640 


SYSTEM OF MEDICINE 


congesti^on and of more or less cyanosis remain permanent, and the 
dyspnoea is apparent even during rest. 

Again, in asthma and in blockage of the air-passages from any cause, 
dyspnoea may be extreme for a time. But in asthma, although inspiration 
be forcible, even to the extent of causing indrawing of the epigastrium 
and of the lower ribs, it is not often much impeded. Expiration, on the 
other hand, “ presents the picture of a most laborious and tormenting, and, 
at the same time, fruitless struggle ” (Bamberger). All the expiratory 
muscles, indeed most of the muscles of the body, are brought into play, 
and sometimes the urine and faeces escape involuntarily during the attack ; 
yet even then sufficient power to empty the lungs may not be obtained. 
The resulting dyspnoea is usually extreme, the patient sits up or stands, 
leaning upon his arms and holding on with his hands in order to secure 
a purchase for the auxiliary muscles of expipatlon ; the alae nasi are 
agitated, there is intense anxiety, and more or less venous congestion and 
cyanosis of the face. All this is due to the expiratory efforts, and, if the 
attacks recur at all frequently, often leads to serious damage to the lungs 
and circulatory system. Dr. Marcet has suggested that an attack of 
asthma may sometimes be precipitated by the “ momentary want of air 
produced by a bad fit of coughing ” ; asphyxia being occasionally pro- 
ductive of other forms of spasm. 

The mechanism of an attack of true spasmodic asthma is, in fact, an^ 
irritation of some part of the reflex arc controlling the circular muscidar 
fibres surrounding the bronchial tubes ; and it is well known that the 
specific irritation may arise from many points in the vascular bronchial 
mucous membrane ; from the stomach, heart and kidneys, or even 
perhaps from a gouty condition of the blood. 

Dr. Fox well has also suggested that in asthma there is “ sudden 
peripheral tension ” (spasm) of the pulmonary arterioles, and consequent 
pulmonary anaemia (8). • 

On the other hand, in spasnis of the glottis^ in paralysis of the 
posterior crico- arytenoid muscles of the larynx, in croup^ and in plastic 
bronchitis, the dyspnoea is chiefly inspiratory, as in other modes of 
blockage of the upper air-passages. In these cases, as the patient cannot 
introduce the necessary quantity of air into the lungs without severe and 
almost convulsive efforts, there is always, during the attempts at inspira- 
tion, considerable retraction of the epigastrium, and of the yielding por- 
tions of the thorax ; the lower ribs are drawn in ; the intercostal spaces 
itnd the supraclavicular fossae are deepened. The dyspnoea in these cases 
is often as pronounced and as severe as in cases of asthma, and leads to 
th» same serious consequences j but it is more likely to lead to atelectasis, 
and to some form of bronchiectasis, than to emphysema. In pleurisy the 
shortness of breathing is mainly voluntary ; it varies with the pain and 
the extent of the effusion, and if effusion take place rapidly it may even 
cause fatal asphyxia. 

Effects of dyspnoea, — Rosenthal has proved by experiment that dyspnoea 
and asphyxia are mainly due to the deprivation of oxygen, and not 
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to the accumulation of carbonic acid ; that diminution of oxygen in the 
air breathed does produce the phenomena of dyspnoea, and that excess 
of carbonic acid does not. But at the same time there can be little doubt 
that the COg has an important influence ; COg certainly, as we have seen, 
is the na^jjiral stimulant of the respiratory centre. It also excites the 
vaso-motor centre, and thus leads to rise in the blood-pressure, but as it 
"paralyses the vaso-constrictor influence the blood-pressure soon falls. In 
this way it concurs with defect of oxygen in producing the phenomena 
of asphyxia. 

The immediate result of deficient oxygenation of the blood is that 
the respiration is quickened and becomes deeper ; and as the venosity of 
the blood progresses so do the respiratory movements increase, both in 
force and frequency, all the auxiliary muscles being brought into play. 
Very soon, however, the eicpiratory movements become more pronounced 
than the inspiratory, and finally pass into expiratory convulsions. 
Professor Burdon Sanderson thus explains these phenomena : — “ One of 
the effects of diminishing the proportion of oxygen in the circulating 
blood is to excite the vaso-motor centre, and thus determine general 
contraction of the small arteries. The immediate consequence of this 
contraction is to fill the venous system, in the production of which result 
"the contraction of the expiratory muscles of the trunk and extremities 
.powerfully co-operates. The heart, being abundantly supplied with 
blood, fills rapidly during diastole and contracts vigorously, in conse- 
quence of which, and of the increased resistance in front, the arterial 
pressure rises. This last effect is, however, temporary ; the diastolic 
intervals being lengthened by the excitation of the inhibitory nervous 
system, <^nd the heart itself weakened by defect of oxygen, the organ 
soon passes into a state of diastolic dilatation. Its contractions become 
more and more ineffectual till they finally cease, leaving the arteries 
€mpty, the veins distended, its own cavities relaxed and full of blood.” 

As the absorption of oxygen by the blood is to some extent influenced 
by the pressure, it is evident that wo have, in inspiratory dyspnoea, a 
double impediment to the due aeration of this fluid ; for the air is pre- 
vented from reaching the air-cells and the inspiratory efforts diminish 
the pressure within them. The symptoms in these cases should, therefore, 
be the more urgent, and I think that experience teaches us that this is 
the case. But the effect of dyspnoea upon the circulation soon equalises 
the results of all forms of difiSculty of breathing, and hence wo got very^ 
similar effects froih dyspnoea, whether this primarily arise from the 
heart or from affections of the lungs. 

It is possible that these observations may to some extent serve fo 
explain the various degrees of intensity of dyspnoea in diseases of the 
lungs. In many of these affections the heart's functions are unimpaired, 
and hence the blood is driven evenly through such portions of the lungs as 
are pervious and to a great extent performing their natural functions.^ 

^ Cohnheim (3) quotes some experiments of Lictheim to sliow that a quarter the normal 
united sectional area is sufficient to cillow the normal amount of blood to pass through the 
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With ar certain increase in the rate of breathing, therefore, it is possible 
for the blood to be aerated sufficiently for the very moderate amount of • 
exertion usually made by these sufferers. Such conditions obtain, for ’ 
instance, in phthisis, in many cases of pneumonia and bronchitis, and in 
one-sided pleurisy. , 

Compensatory actions in dyspnoea . — There is also, in most of the^o 
disorders, a natural tendency towards compensation. The quickened 
breathing does more than bring increased supplies of oxygen to the 
air-vesicles. The increased supply of air would be of but little use 
unless sufficient blood were flowing through the capillaries of the lungs 
to fill the left auricle. But it is well known that even the ordinary 
movements of respiration materially assist the work of the circulation ; 
much more then, in disease, will the quickened and forced efforts at^ 
breathing augment the velocity of the pulmcfhary circulation, and cause 
a larger surface of blood to be exposed to the air. 

In his Croonian Lectures for 1895, Dr. Marcet shows that simple 
volition greatly increases the mechanical power of the muscles of the 
body j and he suggests that perhaps, in forced breathing, there is really 
an excess of oxygen absorbed, which is taken up by the brain centres of 
forced breathing, and gives “volition” the power of doing so much 
additional muscular work through increased respiration. 

This hypothesis was submitted to experiment ; and from the results oh-, 
tained it “ appears that, whenever volition is applied towards any form of 
exercise, there is an absorption of oxygen in the cerebral centres concerned 
in the phenomenon ; and apparently with an excess of oxygen absorbed, 
more work can be done than if the excess be wanting.” Here then we 
have at least two more forms of almost automatic compensation. ♦ 

In long-continued cases, also, this compensatory action of dyspnoea is 
presently assisted by an increase in the power of the heart. If the 
nourishment of the general system, and with it of the heart, be not 
interfered with, its increase of work will gradually lead to increase of 
power and to increase of substance ; in other words, to hypertrophy of 
the organ. In spite, therefore, of a certain loss of permeable substance 
of the lung, and a consequent smaller vascular area, the blood-stream 
may be forced more rapidly along the channels that remain, and the 
necessary degree of aeration may be accomplished. 

Unfortunately these means of compensation are not always adequate. 
^The balance of the pulmonary circulation with respiration is in a position 
of unstable equilibrium, and is liable, at any moment, to be upset hy 
such causes as a slight cold, some little over-exertion, and so on. 
Patients may indeed discover that it is necessary to restrict their move- 
ments, and to alter the quantity and quality of their food ; but, if life is 
to be carried on, they cannot reduce the metabolism of the tissues beyond 
a certain point. Sooner or later a greater degree of dyspnoea is sure to 
occur ; nutrition becomes impaired, the heart loses power, the structural 

lungs. “This, however, is the lowest limit, beyond which the power of compensation 
fails” {Lancety Feb. 23, 1895). 
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elements of the blood are affected, and either anteniia or cyanosis 
■makes its appearance. 

It must not be forgotten, also, that when, as we have seen, dyspiuva 
raises the general arterial blood -pressure throughout the body, the 
coronary circulation is not likely to escape its influence ; hence the 
v'Vtrition of the heart itself is carried on under difficulties, and is liable 
to fail at a critical moment. 

The cyanotic condition. — One of the most frequent results of 
dyspnoea of a certain degree of severity is carbonisation of the blood, 
or the cyanotic state \ (so called, probably, on account of its resemblance 
to the true cyanosis, the morbus caeruleus of the old writers, caused by 
the intercRmmunication of the right and left sides of the heart). 

• In respiratory diseases, characterised by 'a sufficient degree of 
dyspnoea, the symptom is due both to a deficiency of oxygen and an 
.iLcumulation of carbonic acid in the circulating fluid, to an extent, in 
some cases, of a more than venous condition of the blood. 

In ordinary venous blood, according to Stroganow (20), there is nearly 
19 per cent of oxygen and from 6 to 9 per cent of carbonic acid ; but 
in the blood of asphyxia the oxygen may entirely disappear, and the 
carbonic acid may rise to about 50 per cent. 

It is certain, also, that in most cases of cyanosis there is an excess 

the number of blood corpuscles. This has been observed l»y 
Tooniessen, Carmichael, Gibson, and others, and is ascribed by Gibson 
to an attempt at compensation. “In venous stasis, the corpuscles,^’ 
he says, “arp insufficiently oxygenated, they cannot perform such an 
active part as oxygen-carriers, and they cannot yield so much oxygen to 
the tissue. It must further be remarked that in cyanosis there is less 
metabolism in the tissues, and therefore less waste produced. In a word, 
the functions of the corpuscles being lessened, the wear and tear which 
they undergo is reduced, and the duration of their individual existence 
increased. The number of the corpuscles must in this way be proi:)or- 
tionately augmented, and this must lead to the numerical increase, as 
" ell as to the high percentage of haemoglobin ” (9). 

It seems certain that the oxygen in the blood is in a state of loose 
chemical combination with the haemoglobin, and that the blood corpuscles 
tiike up a sufficient supply of oxygen under circumstances of both 
iow and high pressure of the atmosphere. It is thus difficult to exhaust 
die store of oxygen in the capillaries. 

It has been shown by Muller that blood outside the body may be 
c ompletely saturated with oxygen in atmospheric air of only 75 mm. ofe 
]iresaure ; but at the temperature of the body decomposition of the 
hfcmoglobint begins at a higher pressure. 

Fraenkel and Geppart showed that it is not until the atmospheric 
pressure sinks below 300 mm. that a considerable decrease in the oxygen 

blood takes place. 

It is probabl/ owing to these facts that on ascending high 
'fountains dyspnoea is not observed until the ^mercurial Ijarometer 
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marks ^ a pressure of less than 400 mm., and that Mr. Whymper in the 
Andes, and Sir Martin Conway in the Himalayas, were able to move iiv 
altitudes over 20,000 ft. (w6?eart. “Moiuitain Sickness,” vol. iii.). 

Drs. Haldane and Lorrain Smith also found in their experiments 
that cyanosis was not produced until the oxygen inspired foil below 9 
per cent; and in one instance the air was breathed until the oxyg^ii 
was reduced to 6 to 7 per cent. They remark that the tension of 
oxygen then found corresponds to that obtained by rising to a height of 
about 29,000 feet. 

The occurrence of cyanosis may be due, then, either to an insufficient 
supply of air to the blood, or to a defective exposure of the blood in the 
capillaries to the air in the alveoli. It may consequently aCrise from 
deficient action either of the lungs or of the cir(?ulatory system. In th^j 
former case it may arise from stoppages in'* the air-passages, defective 
muscular power, and injuries to the lung-structures, or from destruction 
of or defects in the pulmonary blood-vessels ; in disorders of the 
circulation it may come from imperfect propulsion of the blood through 
the pulmonary arteries, as in dilatation of the right heart or embolism 
or oedema of the lungs, or from backing up of the blood-stream going to 
the left heart, as in mitral stenosis. 

From whatever cause it is impending, however, like dyspnoea, it may 
be staved off for a time, except in the case of complete occlusion of th> 
air-passages, (a) by the respiratory efforts of dyspncca, or (6) by limiting 
the demand of the body for oxygen. Dyspnoeic efforts tend not only to 
increase the supply of air in the lungs, but also to increase the suction 
power of the thorax, and thus improve the pulmonary circulation. The 
production of carbonic acid and the need for oxygen may be dkuinishcd, 
and often are so diminished, in these cases, by reducing the muscuhii 
work as far as possible, and by regulation of the diet. 

A third mode of resisting the tendency to cyanosis, and also to dyspna’i, 
is to augment the power of the right ventricle. By means of hyper 
trophy of the heart, the system gains the advantage of sending the bl()o<l 
more rapidly through the capillaries of the lungs, and exposes the necessary 
amount of blood to the air. It is marvellous for how long a peno<l 
the existence of an extreme degree of mitral stenosis may thus be over 
come. 

The difference in the tolerance by the system of cyanosis originating 
in heart and lung troubles respectively may possibly be explained l>y 
these facts. I have often been struck by the long endurance of the 
cyanotic condition in cases of mitral stenosis, years passing with more 
or less blueness of the lips and extremities ; but in advanced lung disea>e 
the onset of permanent cyanosis usually takes place but a short time 
before the end of life. The heart, in its diseased conditions, usuall' 
has the advantage of a very gradual onset of the symptom, and o 
being able to find unimpaired tissues in the lungs and an unlimitet 
supply of pure air ; but in lung diseases not only a'te these tissues m 
iQ^re or less damaged condition, but the heart itself has also undergoin 
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some impairment of its power, and thus dyspnoea and cyanosis frecyiently 
.come on very rapidly. 

It is important to observe, however, that there may be no marked 
cyanosis even in very advanced disablement of the respiratory function, 
as, for instance, in the advanced stages of phthisis. In these cases, the 
hectic fever and the great emaciation lead to such a condition of anaemia 
that cyanosis cannot show itself. The blood corpuscles are too few in 
number to display either their red or their bluish tints, and extreme 
pallor is the only sign visible; moreover, there is little or no venous 
congestion, for the right heart easily sends on the scanty blood-current 
received from the general system. 

In these and in other cases, therefore, there may be none of the usual 
evidences of asphyxia, dyspnoea, convulsions, dilated pupils, or other 
signs of irritation of th^ vaso-motor and vagus centres. 

The muscular weakness may be so great that there is no response to 
the nervous impulses ; or the brain, in the absence of sufficient oxygen to 
carry on its functions, may lose its irritability, and the respiratory 
centre cease to respond to the stimulus of over-abundant c.arbonic acid in 
the venous blood. Under such circumstances, as Cohnheim points out (5), 
there is no extraordinary increase of dyspnma and no convulsions ; 
.’imilarly the exophthalmos and the dilated pupils are absent, as well as 
^the evidences of irritation of the nervous centres, Ilather the pulse of 
f^hch patients is usually small and easily compressible, very frequent and 
sometimes irregular ; the pupils are normal or oven contracted, and all 
the bodily movements feeble and languid. 

“ Instead of the cyanosis, which it is easy to sec will be more apparent 
the mor^ full-blooded and vigorous the individual, the face, skin, and 
visible mucous membranes of such patients tiike on a bluish gray, dull, 
almost leaden hue ; the temperature is low, and the skin feels cool to the 
t^uch ; for not only do the movements, but all the other functions gi’adu- 
ally become paralysed : the patients gi’ow markedly apathetic, or even 
somnolent, are unaware of all that goes on around them, and unconscious 
of their own need for air.” 

I have hitherto attributed the symptoms of asphyxia to absence of 
oxygen and superabundance of carbonic acid ; but it is by no means 
certain that other poisonous materials are not present in the blowl, which 
either themselves affect the respiratory centre, or intensify the influence 
of deficient aeration of the blood. 

Thus Zuntz, and Lehmann, and F. L. Smith point out the influence* 
of the products of muscular metabolism produced during exercise, and 
•lacquet shows that lactic acid acts as a direct excitant to the respiratory 
centre of the rabbit. 

Dr. V.* Harley shows that after the intravenous injection of sugar 
there is a marked decrease both of carbonic acid and oxygen in the blood ; 
hut the resulting coma and convulsions were not due to this cause, for the 
<^xygen increased and the carbonic acid remained low before their onset. 

It has long been known that a certain amount of organic matter is 
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given ,off in the breath, and various attempts, especially by Tiedemaii 
Valentin, and Angus Smith, have been made to determine its nature and. 
quantity. I have myself made a number of analyses of the aqueous, * 
vapour of human breath condensed by means of freezing mixtures, 
and have ascertained that, although remarkably constant in health, it 
varies greatly in different diseases. For our present purpose it may be 
sufficient to point out that the total quantity was much reduced *in 
affections of the lungs, and that it was considerably increased in albumin- 
uria and ozaena. There is still much difference of opinion as to the 
poisonous influence of this organic matter : Brown-S6quard and d’Arsonval 
may be cited on the affirmative side, and Haldane and Lorrain Smith 
recently on the negative. But to my mind it is at least important to 
remember that there is a possible danger from such retention in cases 
of defective respiratory power. c ^ 

It is probable that, even in health, toxic substances are constantly 
excreted by the cells of the body, and that under certain circumstances 
they may accumulate in the system ; as, for example, after over-exertion, 
disturbances of secretion or excretion, or as a result of diminished respira- 
tory action. It is well known that malaise, headache, and other nervous 
symptoms often arise as a consequence of these conditions, and may with 
probability be ascribed to some toxic cause. Toxic alkaloids have l)een 
extracted from healthy bodies by Bouchard, Gautier, Coppola, Mosso^ 
and Guareschi. ^ 

Dr. Farquharson gives a number of references to researches under 
pathological conditions in which toxic substances were extracted from 
the urine, intestines, and other parts, in various respiratofy disorders, 
enteric fever, progressive paralysis, pernicious anaemia, uraemi£^^j and so 
on. It is generally acknowledged, also, that many of the symptoms in 
diphtheria, phthisis, and tetanus are due to toxines derived from tfie 
specific bacteria. On the whole, we may say that a case has been mack 
out for the assumption that some, at least, of the symptoms arising in the 
course of dyspnoea and asphyxia are produced by substances other than 
carbonic acid. 

Cheyne-Stokes breathing. — Amongst the most interesting of the 
results of derangements of the pulmonary circulation must be placed the 
occurrence of “ periodic,” “ tidal,” or “ Cheyne-Stokes ” breathing. 

Attempts to explain this occurrence have hitherto been without 
complete success. It seems to be acknowledged that one condition mus^t 
•be some lowering of the functional activity of the ‘respiratory nervou?? 
mechanism ; but this in itself cannot account for the regular periodicity 
orf the phenomenon. 

It is necessary, moreover, to bring within the scope of any satisfactory 
theory all the very diverse conditions under which it is known to occur 
—diseases of the heart, brain, and lungs, blood-poisoning of different 
kinds, the action of narcotics, insolation, nay, even the fact that it has 
been observed during apparently perfect health. Itamust also account 
for the concurrent symptoms that have been observed. 
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At present physiologists seem inclined to fall back upon the hypo- 
thesis that when, from any cause, the activity of the automatic centre is 
reduced, iti functions have a tendency, common to all vital structures, to 
become periodic. Under ordinary conditions this tendency to periodicity 
in the respiratory movements is kept under control by the higher 
regulating centres ; but when from any cause this influence is weakened, 
tlie natural rhythmical action of the centre comes into play. The 
phenomenon is thus brought into line with what is known as the 
Traube- Bering rhythm in the vaso-motor system ; both rhythms are 
originated by medullary centres, and both arc closely associated in their 
degree of frequency. Dr. Gibson (10), in his elaborate examination of all 
the hypotheses, sums up the matter thus : — “ They are instances, among 
many others, of the common tendency towards ‘pulsatile or rhythmic 
’activity ' manifested b^ ali living matter.” 

There only remains a brief consideration of the rare but still possible 
occurrence of spasmodic breathing in the course of Bright^s disease. Sir 
AV. Koberts gives a case of this kind in his work on Urinary Diseases 
(p. 480). The accident is in truth more likely to arise in consequence of 
changes in the circulatory system, than from the supposed uraemic 
alterations in the composition of the blood itself. Yet it cannot be 
overlooked that the circulation of irritating refuse materials in the blood 
may lead to changes in the vessels of the lungs, as in other parts of the 
body. Moreover, it is at least signilicajit that, in the analyses of the 
aqueous vapour from the lungs in Ciises of albuminuria, to which I have 
already referred, I found both more distinct traces of urea and a much 
larger quantity of oxidisable organic matter than iji health, or in other 
diseasqg. These substances must interfere to some extent with the 
normal processes of oxidation (16). 

A. Kansomk. 
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THE TREATMENT OF ASPHYXIA * 

The treatment must necessarily depend upon the cause# in each 
particular case; especially whether the symptoms of partial suffocatitJii^ 
be due to mechanical obstruction of the upper air-passages, to immersion 
in water or irrespirable gases, or to some more deeply-seated affections. 
Cessation of the heart’s action is a complete bar to any hope of resuscita- 
tion from asphyxia, however produced; but it has been clearly shown 
by Sir B. Brodie and others that in some cases, after the ces^tion of 
breathing, the heart may continue to act for two or even four minutes. 
Moreover, it is not always easy to ascertain thf exact moment at which* 
either of these actions ceases, for partially effective efforts to breathe may 
have been made for some time after apparent stoppage. 

Death from drowning may, however, occur in spite of the continuance 
of the heart’s beat, owing to the presence in the lungs of irremovable 
watery froth ; or the gases causing asphyxia may be poisonous in their 
nature, and death may take place from shock or semi-paralysis. 

We cannot, therefore, be quite sure when hope must be abandoned ; • 
and we are bound to use all the means of resuscitation, even though ten 
minutes or more may have elapsed since apparent death. 

Before any special treatment can be adopted, the passage for the air 
to the lungs must be made clear ; foreign bodies must be removed from 
the pharynx or larynx, preferably with the finger, after the ‘mouth has 
been wrenched open, and any handy gag inserted between the teeth 
failing the finger, a blunt hook, such as a large button hook, or 
laryngeal forceps, or a probang, if available, may have to be used. If 
the air-passage is not speedily opened up, intubation of the larynx or, 
even tracheotomy may have to be performed on the spur of the moment. 
Similar means must also be used in cases of obstruction from other 
causes ; such as occlusion by diphtheritic membranes, or tumours about 
the rima glottidis, or palsies of the abductors of the vocal cords. 

When the air - passcages are free, efforts at resuscitation must 
immediately begin : at first, we make simple pressui*e upon the thorax 
and abdomen simultaneously every two or three seconds, but if this do 
not speedily produce signs of air passing in and out of the lungs, one 
of the methods respectively known by the names ,of Marshall Hall, 
Sylvester, and Howard should be put in practice. 

« Marshall HalVs ready method simply consists in placing the body on 
its side, then rolling it over on the face, then on the opposite side, and 
on the back ; repeating the process twelve or fifteen times in ii minute. 
This plan has the advantage of not needing any assistant. 

Sylvesters method , — “ Place the patient on his back, on the floor, Avith 
a block or pillow under his shoulders, and raise the arqjs upwards above 
his head, by grasping them above the elbow, or better still, by seizing the 
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anterior folds of the axillae so as to raise also the clavicles ; the, upward 
pull must he continued firmly and steadily as long as there is any sound 
of air entering the chest. The head must he permitted to fall back over 
a block or cushion placed behind the neck, so as to open the larynx, or 
failing thjs, the tongue may need to be pulled sharply forwards by 
forceps or a noose of string, or by grasping it with a handkerchief. 

“ As soon as the sound produced by the entrance of air into the chest 
ceases, the arms should be brought down a little towards the front of the 
chest, and pressed down firmly and steadily against it for about one 
second after air is heard escaping. This operation is usually repeated 
every four seconds, but, in the case of poisonous vapours, such as those 
of chloHoform, carbonic oxide or acid, it may need to be done more 
rapidly for a few minutes so as to quickly empty the lungs of the 
vapour.” * # 

Howard's method , — This method, in crises of drowning, has the ad- 
^ antages of facilitating at first the trickling away of watery fluids and the 
[lislodgment of foreign bodies. Dr. Howard gives the following directions 
in the first instance : — “ Position of the body : face downwards. A hard 
foil of clothing beneath the epigastrium, making that the highest point, 
die mouth the lowest. Forehead resting on fore-arm or wrist, keeping 
he mouth from the ground. 

Position and action of operator : Place the left hand, well spread, 
hpon the base of the thorax to the left of the spine ; the right hand upon 
the spine, a little below the left, and over the lower part of the stomach. 
Throw upon them, with a forward motion, all the weight and force the 
age and s5x of the patient will justify, ending this pressure of two or 
three seconds by a sharp push, which helps you back again into the 
upright position. Kepeat this two or three times, according to the 
duration of the immersion, and then proceed to artificial respiration as 
•follows : — 

Position of patient : face upwards. A hard roll of clothing beneath 
the thorax, with the shoulders slightly declining over it. Head 
and neck bent back to the utmost. Hands on the top of the head. 
Strip clothing from waist and neck. Position of operator : kneel 
astride patient’s hips; place your hands upon his chest, so that the ball of 
each thumb and little finger rest upon the inner margin of the free 
border of the costal cartilages, the tip of each thumb near or upon the 
xiphoid cartilage, the fingers dipping into the corresponding intercostal 
spaces. Fix youf elbows firmly, making them one with your hip8. 
Action of operator : pressing upwards and inwards towards the diaphragm, 
iise your knees as a pivot, and throw your weight slowly forwards ior 
two or three seconds, until your face almost touches that of your patient, 
ending with a sharp push which helps to jerk you back to your erect 
k]ieeling position. Rest three seconds ; then repeat this movement as 
before, continuing it at the rate of seven to ten times a minute ; taking 
the utmost care, tn the occurrence of a natural gasp, gently to aid and 
deepen it into a longer breath until respiration becomes natural.” 
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Thij method is said to keep open the passage through the larynx 
without the aid of an assistant, or any contrivance for the purpose. 
During the use of any of these methods the temperature of the body 
must be kept up by hot blankets and hot bottles ; and if the means are 
at hand it may be well to try galvanising the phrenic nerve or the heart ; 
but the attempt should only be a short one. An injection into the 
rectum of warm beef tea, with a little brandy, may also be admiiiisterecl. 
The extremities should be constantly rubbed with warm hands, but 
without exposing the patient. 

The Royal Humane Society has published some excellent rules, 
embodying in the main Dr. Sylvester’s method. 

Mr. Francis method . — The body having been laid on the ba«k, with 
clothes loosened, and the mouth and nose wiped, two bystanders pass a 
narrow lever of any kind under the body at Ifevel of the waist, and" 
raise it until the tips of the fingers and the toes of the subject alone 
touch the ground ; count fifteen rapidly ; then lower the body flat to the 
ground, and press the elbows to the sides hard ; count fifteen again ; then 
raise the body again for the same length of time, and so on, alternately 
raising and lowering ; the head, arms, and legs are to be allowed to dangle 
down quite freely when the body is raised. 

Of course other aids for restoring the circulation are not to be’ 
neglected. ^ 

Mr. Francis thinks that the position of the body, when raised 
described, mechanically puts upon the stretch all the muscles of inspira- 
tion, except the external intercostals ; and that the position of the ribs, 
sternum, and clavicles allows their weight to aid considerdbly in the 
expansion of the thoracic cavity. The intestines and abdominal , viscera 
also gravitate towards the pelvis, and must draw down the diaphragm. 

Laborde’s method of inducing respiration, by making rhythmical 
traction upon the tongue, is well worthy of trial, especially when the* 
operator is alone. The method is fully discussed, and experiments 
quoted, by Dr. Edward Martin {Amer. Journ. Med. Sci. March 1896). The 
tongue is drawn forward dui-ing attempts at inspiration, and released 
for expiration, twelve to fifteen times in a minute. When more than 
one helper is present, the Sylvester movements must also be made, 
accompanied by the above - mentioned traction and relaxation of the 
tongue in inspiratory and expiratory movements respectively. 

When the causes of asphyxia are more deeply seated, and arise from 
profound affections either of the lungs or heart, there is usually less need 
of that immediate action which I have just described. Yet there are 
cates, even in this class, in which life has been saved by the early recog- 
nition of the tendency to death, and by the prompt application of means 
for the restoration of the balance between circulation and respiration. 

Thus in cases in which, owing to a failure in the natural functions of 
either hear^.or lungs, the right heart has become over-distended with 
blood, and «lnnot properly expel its contents, means» of relieving this 
engorgement may be instantly called for. Even in these days of popnlm’ 
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prejudice against blood-letting I have several times seen inimedjfite relief 
, given by prompt venesection, and life thus saved for considerable periods. 

In less serious cases it may be possible to afford the necessary relief 
by other means directed towards the removal of the venous stasis ; such 
measure^ are free dry, or even wet, cupping of the chest, back and front ; 
the application of J unod’s boot j the use of stimulating, hot foraentiitions ; 
or, better still, of the hot-air bath ; or the envelopment of the body in 
blankets wrung out of hot mustard and water, covered by a dry blanket 
and by waterproof sheeting — the “ blanket bath.” 

Again, after some relaxation of the immediate distress has been 
obtained by such measures as these, there arc few means that give such 
comfort as the regular use of a mercurial pill, on alternate nights, and the 
occasional administration of some hydragogue purgative, such as pulv. 
jalapae co. or Carlsbad salts. 

In some cases it will be necessary to tap the abdomen for ascitic fluid, 
in others to insert Southey’s tubes into the feet or legs. To remove fliikl 
effusions from one or both pleural cavities often gives striking relief. Again, 
in all cases of great difficulty of breathing much relief may be conferred by 
administering pure oxygen, such as may now always be obtained from 
Brin’s Oxygen Company. It may be given, without danger, undiluted, 
by means of a Clover’s inhaler, or of a simple rubber tube and mouth- 
piece ; but in many instances it suffices to deliver a stream of the gas 
'‘close to the mouth. 

I have also found great benefit, when the lips and finger-tips are 
becoming cyanotic, in giving by the mouth from twenty to thirty drops 
of liicharclson’s ozonic ether. It should be given in pure water, and 
should not come in contact with any organic matter, as the ozone it con- 
_ tains is soon destroyed. It often brings l)ack the ruddy hue to the face 
and hands, and has been a source of much comfort even to the dyitig. 

It is scarcely necessary to add that, when occasion offers, all other 
means in our power should be brought into play to give increased power 
to the heart to expel its contents ; such drugs, for instance, as digitalis, 
nux vomica, and quinine, strophanthus, Virginian cherry, and so forth. 
In all such cases diet and stimulants must be carefully regulated so as to 
spare the labour of the vital processes to the utmost. 


A. Ransomk. 
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PHYSICAL SIGNS OF THE DISEASES OF THE LUNGS 

AND HEAET 

Physical signs may be regarded as embracing every impression, made on 
our organs of sense, capable of giving information concerning the physical 
condition of the human body and its organs. It is only as the result of 
observation and experience that the value of the impression can be esti- 
mated and the conclusion rightly drawn ; the inference must, however, 
always be clearly distinguished from the sign itself. It is chiefly^by the 
correct observation of physical signs that it is in^our power to obtain 
trustworthy knowledge of the state of the seveifel organs of the body in 
respect of health or disease. 

The impressions which the patient' himself receives are in a certain 
sense to him physical signs. These, however, although valuable, for the 
most part, do not afford exact information, and when resulting from 
disease are generally called symptoms. Without physical signs, symptoms 
frequently tell us nothing of the nature or seat of a malady. Various 
instruments have been invented or employed which, like the thermometer 
or sphygmograph, add to the precision of our observations, like the 
ophthalmoscope or laryngoscope extend their range, or like the stethoscope 
or microscope increase their power. Sight, touch, smell, and hearing may 
each separately receive impressions from external objects, and from these 
impressions wc are accustomed to draw conclusions as to the physical 
conditions of the objects concerned. c 

In the case of the internal organs of the body, unaided vision, so far ^ 
as ordinary light is concerned, is limited to the observation of the effects 
produced by the internal movements on the surface of the body, or of ^ 
the alterations of shape, movement, or appearance which may take place 
at the surface from altered internal conditions. The ophthalmoscope, the 
laryngoscope, and a variety of specula enable us to bring vision to bear 
on parts otherwise out of sight. 

Touch may be employed to estimate the force and determine the 
position of the heart’s beats, or to observe the frequency, regularity, and 
strength of the pulse, or to detect the presence of tumours in the abdomen 
or elsewhere, or the enlargement of any of the organs which are accessible 
to palpation. Sight, and even more certainly touch, will i^veal the existence 
of pulsation in an abnormal place. The sense of touch is of great value 
alsd in determining whether a tumour is fluid or solid. Smell may assist 
in the recognition of such conditions as ozsena, gangrene of lung^ bronchi- 
ectasis, diabetes mellitus or other diseases which are attended with a 
characteristic odour ; but its uses are narrowly limited, because there are 
but few of the organs of the body and few diseased conditions which have 
a distinctive odour. Taste is the only sense which, foi* obvious reasons, 
cannot well be applied to practical use. 
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The physici^ signs, however, which specially concern us ^here are 

those which haTO to do with the vibrations of sound and the impressions 
made by them principally on the organs of hearing ; although to a minor 
degree they affect the sense of touch also. The two great means of 
physical ^examination which we possess are known as auscultation and 
percussion. Auscultation simply means the listening to the sounds 
which are produced within the body. Percussion consists in striking a 
part of the body in a special way and listening to the sound thus pro- 
duced. 

The sounds observed in auscultation produced from within and the 
sounds of percussion produced from without are of the highest importance 
as physical signs. 

In order to have a clear conception of the meaning of these physical 
signs which we are n8w«,bout to consider, it is absolutely essential that 
certain acoustical principles should be enunciated and borne in mind. 
These principles are the laws which govern (I.) the production, and (11.) 
the conduction of sound ; without these it is impossible to understami 
or properly to interpret the phenomena connected with auscultation and 
percussion. 

I. The production of sound. — All sound depends upon vibrations, 
which vibrations must be conducted to the organ of hearing. Vibrations 
may occur primarily in solids, liquids, or gases ; and they may be coii- 
ducted from one to the other before ultimately reaching the ear. 

Sounds in general may be roughly divided into two classes according 
as the vibrations which produce them arc regular, continuous and pei iodic, 
or the reverse. The sounds produced by vibrations of the first class are 
callecl musical, those produced by the second class of vibrations non- 
musical sounds or noises. Noises are irregular, confused, and interrupted, 

‘ and as a rule sound harsh to the ear, while musical sounds are more or 
less agreeable to it. In practice, however, it is difficult to draw a sharp 
distinction between a musical sound and a noise. Few musical sounds 
are entirely free from noise, and many noises have some musical aj^ality. 
The special quality of a musical sound is what is known pitch, which is 
determined by the frequency of the predominant vibrations per second. 
Very slight differences in pitch can be accurately distinguished by the 
trained ear. No sound which has pitch can be wholly unmusical. We 
refer to pitch when we say a sound is acute or grave, shrill or low, high 
or deep, sharp or flat. In addition to pitch, musical sounds possess 
three further praperties : namely, {a) loudness or intensity, Q)) duratibn, 
and (c) character, quality, or timbre. Of loudness and duration no 
explanation is required ; we speak of sounds as being loud or fc»ble, 
short or prolonged. It is otherwise, however, with the property of 
character, quality, or timbre, which enables us to distinguish notes of the 
same pitch when sounded on different instruments, and causes us to 
characterise them on the one hand as rich, sweet, mellow, or full, or on 
the other hand^s poor, harsh, nasal, or thin. , 1 . . u 

Some confusion has been introduced into medical literature by the 
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use of the word tone in a sense different from the strictly, scientific one it 
possesses in acoustics. It has been stated, for instance, that musical 
sounds possess loudness, duration, pitch, and tone, and that what dis- 
tinguishes one percussion sound from another is the possession of tone. 
This is clearly making tone the equivalent of timbre. Now tone in 
acoustics is a sound of a definite pitch and incapable of analysis into 
simpler sounds. All ordinary musical sounds are harmonious combina- 
tions of tones. Where the periods of vibration are as 1, 2, 3, 4, etc., the 
corresponding sounds combine agreeably. No pure tone can be said to 
have timbre. Timbre depends on the mode in which higher tones, which 
are called harmonics, are combined with the lowest or fundamental tone 
in a musical sound. A trained ear can recognise the individual tones 
which go to make up a note, as sounded by such instruments as the piano 
or violin. 

The subject of musical tones is closely connected with the theory of 
what is known as resonance, another term which in medicine has un- 
fortunately been used in quite an inaccurate sense. The acoustical theory 
of resonance has an important connection with some of the sounds met 
with in percussion and auscultation, and it is therefore necessary to enter 
into some little detail concerning it. 

We have referred to the fact that sounds may be produced by the 
vibrations of circumscribed portions of a gas as well as by the vibrations ^ 
of liquids or solids. An enclosed column or other mass of air can be 
made to vibrate with a definite period and produce a musical sound 
possessed of definite pitch. It will also possess the property^of giving 
out such a sound when a sound of its own pitch reaches it from the 
external air. The term resonance is used to denote the reinforctment 
of sound, by an enclosed volume of air communicating with the external . 
air, due to the synchronism which exists between the vibrating period of 
one of the tones which compose the sound and that of the volume of air. 
The instrument possessing the air-containing cavity is called a resonator. 
The disturbance of the air produced by a mere noise in the neighbourhood 
of a resonator may throw the air in its interior into vibrations and cause 
it to give out its own note. 

The resonators devised by Helmholtz are hollow globes possessed of an 
ear-piece fitting into the external meatus at one pole, while at the opposite 
pole is a larger opening communicating with the external air. When the 
note which corresponds to this resonator is sounded it becomes enormously 
intensified. With a series of such resonators an ordinary musical sound 
can be analysed into its component parts, and the presence of a variety of 
sim^e tones may be discovered in what might itself be regarded as a 

simple sound. « 

A simple tone unaccompanied by harmonics is dull and uninteresting, 
and if of low pitch is destitute of penetrating quality. 

When a body capable of vibrating is struck it will emit a sound ; 
and conversely if it emit a sound it is able to vibrate. Cajfability of vibra- 
tion shows that it is to some degree elastic. The sounds emitted by 
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different bodies vary immensely, depending, as they do, on th(» nature 
of the substances, as well as on their size, shape, elasticity, and so forth. 

In the case of membranes and strings a certain degree of tension is 
required before vibration, in such a way as to produce a musical sound, is 

poss^^_^, slight elasticity will vibrate little ; they will pro<luce but 
feeble sound, and that of a dull damped character without much of the 

musical element. , , . . 11 1 -n 

Bodies possessed of a fair amount of elasticity, on the other hand, will 
vibrate freely ; they will produce a considerable volume of sound, and this 
with a good deal of the musical chamctcr. Lead has very little elasticity, 
and emks when struck a characteristic dull sound without any ring in it. 
Fleshy organs, like the liver, spleen, kidneys, heart, or consolidated or 
’ collapsed lung, are possesfSed of little elasticity and produce a dull dead 
sound when percussed. The air-containing lung is highly elastic, and when 
distended will vibrate freely when struck, producing a full rotund sound. 
Similarly, the membrane of the stomach or intestines, when distended by the 
erases in its interior, can vibrate freely. When the pleural cavity is hllcd 
with air the thoracic wall, which is highly elastic, can vibrate freely, and 
a full-toned sound is produced. When, on the other hand, the pleural 
cavity is filled with fluid, vibrations- of the thoracic wall are damped 
at once, and a dull dead sound is the result. 

■* i'ercMSsion.— Long use has rendered classical the terms iv'swaeace and 
iluhms as applied to the sounds elicited on the one hand by pei cussion 
of a part of the body which can vibrate freely, as the chest wall ovci the 
lungs or a pneumothorax ; and on the other by percussion of a part where 
the vilwations are damped, as the chest wall over a pleuritic effusion o, 

consolidated lung. .u i 

The acoustical theory of resonance has led some aidhors to s .e . 

similar explanation for the resonance just mentioned. Thus 
has been made to account for the kind of note obtained 
over the lungs, by supposing it to be due to the occurrence o ri^so im^ 
ill the larger bronchial tubes. This theory is easily ihsproved by the iacts 
that the Lgs remain resonant when the larger bronchial tubes are h ml 
with gelatine ; and that when the alveoli are filled with coagulum, 
although the bronchi still contain air the resonance's ^o?'P';^tcly lost. 
The resonance of the lungs indeed, as Flint has mainteincd, is very sjiU 
to that of a loaf of bread, and depends on the physical properties of the 
tissue and on the Character of the vibrations set up in it by 

When percussion was first pi-actised. the part of the bmly to bo 
examined was struck directly by the fingers, or by a small 
method was soon superseded by that now in vogue, known “^late 
percussion, in which the stroke is made by t e nger or 
hand upon a plate of bone or other matenal, more commonl^pon o 
of the fingers of the other hand applied to the part of the body under 

exammatiom naiy^ig percussion sound as^ usually produced, then. 
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there a^ie three elements which have to be taken into consideration : (a) 
the sound produced by the impact of the percussing finger on the one 
percussed ; (j3) the sound produced by the vibration of the chest wall or 
of the abdominal walls or the wall of the stomach or intestines if the 
latter be tense \ (y) the sound produced by the vibration of tlje lung, or 
of the air in a cavity, such as a tubercular vomica, the pleura, stomach, 
or intestine, as the case may be. 

The first sound will be clearly distinguished if one finger be percussed 
in the free air. It is a noise of feeble intensity and indefinite pitch. If 
now, instead of percussing the finger in free air, we do so holding it a 
a little distance above an open-mouthed jar it will at once become 
evident that the sound, though still of no great intensity, ha»' become 
possessed of a definite pitch. If the experiment be tried with different 
jars the pitch will be found to vary with the Jar ; or if water be poured 
into a jar, the pitch of the note produced by percussion of the finger over 
its mouth will be found gradually to rise with the level of the water 
When the jar is filled the percussion note is as dead as it is in free air. 
Again, if one percusses over one’s own mouth slightly opened it will be 
found that a note of a definite pitch is produced, which can be altered by 
altering the size of the buccal cavity. 

The character which the percussion note acquires, when thus elicited 
over the entrance to a cavity, is duo to what we have referred to as 
resonance properly so called. It results from the vibration of the air iii 
a limited space in a definite manner, and the percussion throws the air 
into a certain mode of vibration fixed by the form of the vessel, and 
produces a note of definite pitch. 

If the jar be held near the ear, and the corresponding note be sounded 
on an instrument, the note will be greatly intensified. The note to which 
the jar speaks will differ slightly from that of percussion, owing to 
circumstances which it is unnecessary to go into here. •’ 

The point on which I wish to insist is that the sound produced arises 
primarily from the vibration of the air in the cavity, and not from that 
of the walls of the cavity ; although the latter by their vibration arc 
capable of increasing and modifying the sound. 

When the slightly distended stomach or a loop of intestine is 
percussed, a definj^e note is produced which similarly arises from the 
vibration of the contained air. The membrane, indeed, being slack, is not 
in the physical condition to produce a musical sound. 

* In the case of a superficially situated cavity in fhe lung the same 
result will be obtained, a clear note of definite pitch being produced. 

• In the case of a pneumothorax the air in the cavity will have a 
definite period of vibration and produce a definite note, and will combine 
with the sound produced by the vibration of the thoracic wall. 

If the lung be percussed outside the body a sound is produced which 
closely resembles that of the ordinary thoracic sound. The resonant 
character of the note depends, as I have already said, oii the spongy and 
elastic physical character of the lung-tissue. 
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The drum-like sound which occurs when the pleura is filled \yth air 
is modified, and becomes somewhat muftled, when the thoracic cavitv 
contains the fully expanded lung. 

The alteration which takes place when the pleura is partly filled Avith 
tluid is a very interesting one, and shows clearly the part biken by the 
vibration c 9 the lung in the production of the percussion note. In such 
a case, if the upper part of the cavity were occupied by air instead of by 
lung, the note which would be elicited on percussion would be of much 
higher pitch than if the whole cavity Avere filled Avith air, and Avould 
be distinctly musical. Where the upper level is occupied i)y lung, the 
same is true ; the lung is slack, there is no tension of the lung-tissue, 
and the ^ir it contains vibrates almost as freely as if no lung-tissue 
Avere present. The note consequently is high-pitched although less 
pm'e, and less distinctly ^musical than it Avould be in the case of a 
cavity of corresponding size. This peculiarity in the percussion note 
above a pleuritic effusion is associated Avith the name of Skoda, 
Avho specially dreAv attention to it ; the note is sometimes spoken of 
as SIcodaic. 

A variety of the percussion note which is frequently referred to is 
the tympanitic. This should properly denote the loAV-pitched full note 
Vliich is obtained on percussion of the abdomen when the intestines ai o 
► distended. The term, however, has been by some transferred to the 
I’ifther high-pitched note elicited over a loop of gut which is not distended. 
This latter note closely resembles the Skodaic note, or that met Avith ov^cr 
a moderate-sized superficial pulmonary cavity. 

In the 'case of a cavity in the lung where there is a free com- 
numiccitjpn with a bronchus, the percussion sound not infrequently 
acquires a character spoken of as pot feld or “cracked pot.’’ Phis is 
gSnerally noticeable only when the percussion stroke is sudden and 
forcible and the patient holds his mouth open. The usual explanation 
giA'en for this modification of note is that it is due to the sudden 
expulsion of the air in the cavity through the bronchus, Avhich thus 
gives rise to a hissing or chinking sound superadded to the ordinary 
percussion sound. It may be produced when there is no cavity if the 
walls be yielding, as in the case of children, if the air bo suddenly 
expelled from part of the lung by a sharp stroke. 

The great value of the percussion note as a physical sign depends on 
the definite information which, as a rule, it gives about the structures ^ 
underlying the spot ’percussed. W^e know that the only structures of the 
l)ody capable of producing a resonant note are such as contain air. 
Normally the lungs, the air-tubes, the stomach and intestines only caA 
give rise to a resonant note. Under abnormal conditions, air in the 
pleura, peritoneum, or in a cavity will produce altered resonant notes. 

hen the note becomes dull we know there is little or no air present 
l^eiieath the part percussed. In this way by percussion we are able to 
^lap^out the supeificial boundaries of tumours, of fluid effusions, or of 
solid organs surrounded by air-containing viscera. W^hen there is a 

VOL. IV ^ ^ 
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cavity,^ the peculiar quality already described which the percussion note 
assumes, helps in the recognition of its existence. 

In the practical employment of percussion it must be borne in mind 
that there is no standard of resonance which can be applied to all cases. 
The percussion note on one side of the chest must be carefully compared 
^vith that on the other, and also the percussion ndtes at various points 
of the same side must be contrasted. 

Auscultation . — Thus far we have been dealing with the sounds which 
are met with in percussion. We must now consider the sounds which 
are connected with auscultation. 

A large proportion of these owe their origin to the movements of 
fluids through tubes and cavities. Such are the bruits met with in dis- 
eased conditions either of the valves of the heart or of the large vessels. 
Such are the normal respiratory murmurs and. the abnormal sounds^ 
crepitations, or rhonchi audible in disease ; such, again, are the sounds to 
be heard on listening over the stomach and intestines. 

Other sounds depend on the movements of one surface on another, as 
the friction sounds of pleurisy or of pericarditis. 

Wo must therefore spend a little time in the consideration of th«* 
mode of production of these sounds. To M. Chauvcau we are indebted 
for an elaborate experimental study of the conditions under which sounds? 
are produced by fluid moving through tubes. His conclusions may bc^ 
summarised as follows : — ^ 

(a) No sound is produced by a fluid flowing through a uniform tu])c 

or passing from a wider to a narrower one, whatever be the velocity of 
flow or whatever be the condition of the wall of the tubh as regards 
smoothness or roughness. ^ 

(b) A sound may be produced when a fluid flows from a narrower to 

a wider space, and this sound will depend upon the velocity of flow aiid 
the relative size of the tubes. •» 

These results are the outcome of observation and experiment. The 
statement that no murmur is produced in passing from a wider to ji 
narrower tube has been shown by Bergeon to be too general. If the 
narrower tube have a lip projecting into the larger one it is capable, under 
certain conditions as to rate of flow, of producing a bruit. 

With this exception the laws of Chauveau may be accepted as true 
and capable of general application. 

The cause of the sound produced by a flow from a narrow to a dilated 
* part is the formation of what is called a fluid vein, that is, a small portion 
of the fluid is set into vibration by the physical conditions under which 
hi is placed. If now wo apply these laws to the flow of blood in the 
vascular system we can state under what circumstances bruits will arise. 

The flow of blood through the arteries will ordinarily be ‘unattended 
with sound. If, however, pressure be exerted on the wall of an artery^ 
so as to flatten it, a murmur will be produced at once by the blocxl 
flowing through the artificially narrowed portion to, the wider part be- 
yond. 
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In aneurysmal dilatation, a bruit may be protluced by the passacre of 
.the blood through the dilated portion. ^ 

Similarly in the case of the veins no sound will ordinarily accompany 
the flow of the blood. Pressure on one of the larger veins, however, 
diminishing the lumen without stopping the flow, will produce the 
physical condition requisite for the production of a murmur. The exist- 
ence of a communication between an artery and a vein will also be capable 
of producing a murmur. 

As regards the heart and its valves, the relation of the orifices, the 
cavities, and the great vessels is such that ordinarily no bruit is produced 
by the motion of the blood itself. When the aortic valve is narrowed, or 
the aorta»dilated just beyond the valve, then the passage of blood through 
the valve will be accompanied by a murmur 'whenever the v elocity is 
great enough. The saiflc will be true in the case of narrowing of the 
mitral or tricuspid valves. 

When a chink is left in a valve, through imperfect closing, so that ii 
stream of blood trickles back in the contrary direction, the pliysical con- 
dition for the production of a murmur is again satisfied. 

Communications between the auricles or between the ventricles will 
also obviously admit of the generation of murmurs. 

Next let us consider how and where bruits can be produced by the 
‘ movements of air in the respiratory passages. 

" (i.) In inspiration a bruit may be produced at the external nares or 
naso-pharyngeal openings ; at the mouth ; at the glottis, and, as some 
think, also at the termination of the bronchiole in the alveolus. It is 
only with rdgard to the production of sound by the influx of air into the 
alveolus^that any question can arise. On this point there is some difter- 
ence of opinion, most authors believing firmly in the existence of an 
aTVcolar sound, while others hold that no sound can lie produced in this way. 
When we consider the small, almost microscopic, size of the alveolus and 
of the bronchiole leading to it, the slightness of the current of air and the 
small velocity with which it can enter the alveolus, theoretical reasons 
‘ippear very strongly to negative the possibility of any sound lieing pro- 
duced in this way. The experiments of Chauveau and others, however, 
^'Cem clearly to have established the fact that experimental obliteration of 
die glottic sounds does not annul the inspiratory sound heard by auscul- 
tation over the lungs. We are therefore forced to side with the majority 
111 admitting the existence of an alveolar inspiratory sound resulting from 
the formation of inmimerable small fluid veins. * 

(ii.) In expiration a bruit can be produced in the same situations as 
in inspiration except at the last-mentioned — the alveoli. 

Further consideration of these bruits must be reserved until we come 
fo deal witb the subject of the conduction of sound. 

We must next discuss what effects pathological conditions, such as 
consolidation of a portion of lung, can have in the production of sound in 
respiration. o 

In the case of consolidation, where the alveoli of a portion of the lung 
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are cotnpletely filled with exudation, it is obvious no air can enter oi 
leave the affected part. Whatever sounds, then, are audible over such a 
consolidated area must be conducted from other parts. That portion of ' 
the inspiratory bruit due to entrance of the air into the alveoli will be 
abolished. Is it possible that the passage of the air to and fro over the 
end of the tube leading to the consolidated part might produce a murmur 
Theoretically this is possible ; but it has been shown experimentally that 
if it occur at all it is to so slight an extent that in pi*actice it may be 
neglected. Probably the volume of air and the velocity with which it 
moves are so small that ordinarily no murmur is produced. 

In what way will the existence of a cavity in the lung influence the 
production of sound ? • 

Here an important secondary question arises — the theory of resonance 
which has already been considered in part wh»n clealing with percussion 
The resonating property of a cavity will materially modify not only the 
sounds produced in the cavity but also those reaching it. There may oi 
may not be entrance of air into the cavity and issue from it. Air may 
be drawn into the cavity during inspiration by the expansion of its walls, 
and expelled during expiration by their retraction ; or the walls may l)c 
perfectly rigid and incapable of movement. The entrance of air into the 
cavity will bo attended with the formation of a fluid vein and the pro- 
duction of a murmur, but its issue will not. 

In the case where air is forcibly expelled from a cavity, as sometinfes 
happens during coughing, the succeeding inspiration may be accompanied 
by a distinct suction sound produced by the sudden inrush of air into the 
cavity. ‘ 

The discussion of the modification both in conducted sounds and in 
sounds locally produced in the cavity will be more appropriate after wc 
have fully considered the subject of conduction. 

We have next to consider what sounds owe their origin to the prf 
sence of secretions in the respiratory tubes : (i.) what will be the effect of thr 
presence of a mass of mucus or thick secretion in one of the larger tubcb 
This condition will produce a local narrowing in the calibre of tin* 
tube, and therefore a murmur may occur both with inspiration and ex 
piration. If the secretion be viscid, a projecting tongue may be formed 
capable of moving backwards and forwards and of giving rise to a snormi: 
sound. It is obviously in the larger tubes only that such sounds can h‘‘ 
produced ; they arc generally described as rhonchi, and are often dis 
‘tinctly musical. 

(ii.) The presence of thin secretion through which air can bubble will 
produce quite a different sound. This will nearly always occur in the 
medium-sized tubes ; in the smaller tubes a plug of mucus would 
sufficient to prevent the entrance of air altogether. From its mode of 
production such a sound will generally be of a crackling character, in 
which case it goes by the name of crepitation. The different kinds ot 
crepitations depend principally on resonance, and als* on the nature of 
the tissues through which the sounds are conducted. 
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The production of sounds by the passage of liijnid and air along tht 
alimentary canal need not detain us long. Such sounds are similar tc 
" those we have been considering ; but from the size of the tubes and tht 
relative proportions of air and liquid they will be of a very difl’ereut 
<[uality, an^ are more properly described as gurgling sounds. Sometimes 
they are so loud that they are audible at some distance from the piitient. 

Mention must be made of the splashing sounds which may be pro- 
duced by shaking the patient, when air and liquid aie simultaneously 
present in the pleura. This sucenssion sound, the origin of which i.s 
sufficiently obvious, is specially interesting as having been observed by 
Hippocrates, 

The rubbing of two roughened surfaces together produces what is 
appropriately called a friction sound. It is generally met with in the case 
of pleurisy or pericarditis^ but it may also occur over any of the larger 
viscera when the peritoneum is roughened. 

It is said that in the case of the smaller bronchi or alveoli crepitation 
sounds may bo produced by the separation of surfaces previously in con- 
tact, and it is quite conceivable that this may sometimes occur. 

II. The conduction of sound. — The following may be stated as the 
laws which govern the conduction of sound so far as our subject is 
concerned. 

" {a) Sound emanating from a single source in a uniform medium 

dimi)iishes in intensity according to the law of the inverse square of the 
distance. The same amount of energy acts on surfaces whose areas 

increase as the square of the distance. Thus if I be the intensity of 
the sound, d the distiince of the source, E the amount of energy it gives 
out, weJiave 

V. 

or 

(h) Sounds are conducted by liquid and solid media as well as by air. 
The same law is followed as regards intensity as long as the media remain 
uniform. The velocity with which sound travels varies with the medium 
in which it is propagated. 

(c) When sound travelling in one medium meets the boundary of 
another medium it is partly reflected and partly transmitted. Sound^ 
propagated in a medium such as air is very badly transmitted to another 
of a very different character, such as a liquid or a solid. 

(d) When sounds are produced by the movements of fluids throng 
orifices they are best conducted in the direction in which the currents 
flow. 

(e) Sounds may be conducted to great distances by tubes, rods, or 
''ires, by means of which dissipation of energy is prevented. The 
sectional area remaining practically the same, the law of the inverse 
5>quare does not come into operation. In the case of the tube, the sound 
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is conducted hy the air in its interior and not as a rule by its wall.', 
The walls of the tube must be of sufficient thickness to prevent energy 
leaving it transversely. In the case of the rod and wire the sound i.<v 
conveyed directly along the wood or metal of which they are composed 

A tube is specially adapted for the conduction of sounds, of low' in- 
tensity, such as whispered voice sounds, breath sounds and vascular 
murmurs. As is well known, the speaking-tube will conduct the whispered 
voice a long distance. 

Stethoscopes are either solid rods, or tubes, with cnd-pieccs for appli- 
cation to the surface of the body, and car -pieces for apposition to 
the ear. 

The tubular form is nearly always used at the present tifne. The 
tube may be made of some rigid material such wood or metal, or of 
some soft material such as india-rubber. Thft ear-piece may be single, 
adapted for one ear only ; oi* double, so that bolh cars may be employed 
simultaneously, the sound being conducted by a tube to each ear. ' 

We are now in a position to inquire how sounds produced in the in- 
terior of the body are conducted to the surface. 

First, let us consider the sounds which arc to l)e heard on auscultat- 
ing the trachea. From what has already been said as to the production 
of sound it is clear that in this case, under* ordinary circumstances, the 
glottic breath sounds only will be audible. The sounds produced at the i 
glottis will bo modified by resonance in the tracheal cavity. Their in- 
tensity is thereby increased, and they will acquire a character peculiar to 
the resonating cavity into which they are conducted. Expirp,tion and in- 
spiration will be about equally loud, and possessed of a harsh blowini' 
character. To the glottic breath sounds, as audible over the tri-chea oi 
one of the larger tubes, the name of “ tnhidar breathing has been givcin, 

Next let us consider the conduction of the breath sounds to the lungs 
and thence to the surface of the body. The sounds are of such fcelifc 
intensity that they are inaudible unless the ear be applied close to the 
chest wall, or diffusion be prevented by the interposition of a stcthoscojie 
between the latter and the car. 

We shall take it for granted that the sounds ordinarily heard ovei 
the lungs are the sounds produced at the glottis modified by conduction, 
and supplemented by the sounds produced at inspiration by the entrance 
of air into the alveoli. With the lungs in the ordinary condition the 
.law of the inverse square Avill be very approximately true. The smaller 
tubes, thin-walled themselves and suiTounded on every side by thin- 
jralled air-cells with which they freely communicate, do not answer the 
purpose of preventing the general diffusion of sound. The consequence 
is that if we take the main bronchus as a centre, and describe^ a series of 
spheres round it, we shall have a series of surfaces over which the in- 
tensity of the glottic sounds will, approximately, ^^vary inversely as the 
radius. The glottic sounds should, therefore, be better audible when the 
chest walls are thin, when the pleura is not thickened* and the nearer the 
point of auscultation to the main bronchi. 
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The sounds produced by the entrance of air into the alveoli should 
everywhere be of about the same intensity. The result of these two 
sources of sound is to make the inspiratory sound considerably longer 
and louder than is the expiratory. 

Consolidation of the lung acts in two ways — 

(i.) As no air enters the alveoli of the affected part the alveolar part 
of the respiratory murmur will be abolished. 

(ii.) The alveoli being filled with exudation, the glottic sounds will 
1)0 much more perfectly conducted along the tubes, the dissipation of 
sound which occurred through the free communication of the tubes with 
the air-spaces being prevented. The result is that the glottic sounds arc 
distinctiy conducted to the surface, and arc unmingled with any sounds 
of local origin. 

The explanation wti have given assumes the continued patencx' of the 
tubes, the alveoli alone being blocked. If the tubes also are bloclced, not 
only will the consolidated lung not prove a better conductor than normal 
lung, but indeed it will not conduct quite so well, as has been shown ex- 
perimentally. Ill this case the breath sounds will bo either x ery faintly 
tubular or entirely absent. 

When the lung is collapsed, the tubes are flattened and paitially 
obstructed. Collapse will, hoxvevcr, bring about a result winch con- 
solidation does not; and that is the approximation of tlie larger Ijrmichi 
find the surface, as the result of which tubular breathing may be mojo or 
less clearly audible. In some cases the breath sounds may be cntii-oly 
suppressed. 

Emphjfscma is a condition in xvhich, through dilatation of the alveoli 
and injpairment of their elasticity, a lessened amount of air enters and 
leaves the lungs. The alveolar part of the respiratory sound is there- 
fore diminished, while there is increased dissipation of the gk)ttic 
• part. 

When a large bronchus is blocked by a foreign body, or is completely 
olistructed by external pressure, the only sounds which can reach the ear 
must come from the tubes on the laryngeal side of the obstruction. 
These, from the nature of the case, will be very badly conducted, and will 
be almost, if not quite, inaudible. 

The presence of a cavity in the lung, communicating freely with a 
bronchus, will make an important modification in the sounds. 

(a) Suppose air neither enters nor leaves the cavity during respiration. 
The dense walls o? the cavity will prevent the diffusion of the sounefs 
conducted from the bronchus ; they can therefore reach the ear with in- 
creased distinctness. • 

(P) Practically in most cases air will enter and leave the cavity dur- 
ing respiration. We already have considered what effect this xvill have 
on the production sounds. 

Sometimes the amount of air entering will be so small that the sound 
so produced mayjbe neglected. The glottic inspiratory sound may thus 
be augmented by the whiff, if any, produced by the entrance of air into 
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the cavjty, while no alteration will take place in the expiratory sound, 
which will be purely conducted glottic. 

Frequently it will be quite impossible to say from the character of ’ 
the breath sounds whether we are dealing with consolidated lung per- 
meated by patent or dilated bronchi, or with a cavity. The breath soimds 
audible over a cavity may, however, have a certain distinctive character, 
in which case they are frequently spoken of as cavernous or aviphoric. 
This quality is like that resulting from blowing over a bottle or jar. 

It has been explained as due to resonance or to reflection of the sounds 
at the walls of the cavity. 

In discussing the percussion note we pointed out that in the case of a 
cavity the air contained by it is capable of vibrating so as to pBoduce a 
note possessed of a definite musical pitch, although of no great intensity 
unless the vibration setting it in motion be correspondingly great. In * 
the same way any sounds conducted to the cavity or produced in the 
cavity will, when it is of sufficient size and of definite shape, take on the 
note quality peculiar to the cavity. The breath sounds will then acquire 
that peculiar resonance quality which gives pitch and timbre to them, and 
makes them cavernous or amphoric. 

In the same way this property of resonating will give the definite 
cavity quality to sounds otherwise essentially unmusical, such as crepita-* 
tions. In the case of a large cavity, such as a pneumothorax, or one » 
involving the greater part of a lung, the corresponding sounds will bh 
proportionally loud and will have definite musical pitch. In this way 
crepitations frequently acquire a metallic character. 

Of the same nature is the hell sound or bruit d'airaiif. This is 
observed when percussion is employed over a large cavity, or a pjpeumo- 
thorax, by means of two coins, one of which is held in contact with the 
chest and is percussed with the other. The sound so produced excite 
resonance in the cavity, and a peculiar metallic clink may be heard oii» 
auscultation with the stethoscope. 

What is the effect of fluid in the pleura on the conduction of the 
breath sounds ? 

Ist. Fluid in the pleura is necessarily attended with collapse of the 
part of the lung subjected to the pressure of the fluid, and consequently 
the only sounds which can be audible will be conducted glottic. 

2nd. The interposition of a layer of fluid between the lung and the 
surface will undoubtedly cut off a considerable portion of the sound, and 
itiay succeed in cutting it off altogether. 

In ordinary cases, at the upper margin of the fluid the breath sounds 
will be faintly tubular; at the lower part they will be almost, if not 
quite, annulled. 

In the case of air in the pleura, the problem will differ according as 
there is or is not a fairly free communication with § bronchus. In the 
absence of adhesions the lung becomes collapsed. Whatever sounds are 
heard will be purely conducted glottic. If the communication of the bronchi 
with the pleural cavity be free, then tubular breath sounds, augmented 
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by resonance and probably thereby invested with metallic qua^ty, will 
be audible. If, on the other hand, communication with the bronchi have 
ceased, then such breath sounds as may be audible will be extremely 
feeble. 

We may now consider very briefly what laws govern the conduction 
of the spoken and whispered voice sounds to the surface of tlie chest. 
The spoken voice sounds are produced at the larynx, and arc modified 
and augmented by resonance in the cavities of the mouth and nose. The 
whispered sounds are produced by the lips, tongue, etc., and not at the 
larynx. Wo have already observed that whis])ered sounds are exceed- 
ingly well conducted by means of tubes. It therefore happens that 
whatsoever promotes the conduction of the laryngeal breath sounds will 
similarly assist the conduction of the whispered sound. Ordinaiily tln^ 
whisper will be very little audible over the chest wall. It will be well 
conducted, however, wherever there is underlying consolidation with 
patent bronchial tubes or a cavity opening into a bronchus : in the latter 
case it may acquire the cavernous quality. It may be audible o>'er the 
upper part of an effusion, but will be absent at the lower jmrt. 

The spoken voice sounds will be conducted well or badly under 
similar circumstances. As they are of considerable intensity they have 
the power of throwing into vibration the tissue through which they arc 
conducted. In the case of consolidation of the lung-tissue with patent 
b'onchi, in consequence of the increased conduction of the voice sounds 
there will be increased vibration, which can lie distinctly felt on the 
surface on application of the hand. The opposite is tluj case where there 
is effusion ’of fluid. The voice sounds are then badly transmitted, and 
the voftal fremitus to be felt by the hand is greatly diminished, or may 
be absent altogether. 

Here I must refer very briefly to a modification of the voice sounds 
•Nvhich is sometimes observed in cases of pleural effusion. AVhen auscul- 
tation of the voice is practised about the upper level of the fluid it is 
found that it has acquired a peculiar bleating quality ; a modification 
Usually spoken of as cegopluniy. No completely satisfactory explanation 
of this phenomenon has yet been given. The explanation most generiilly 
received is that of the late Dr. Stone, who found that when a pure tone 
^vas produced by the patient by means of a pitch-pipe there was no 
icgophony. The ordinary spoken voice is a compound sound composed 
of fundamental tones and their harmonics. Low tones are known to 
travel from air to* liquid with greater difficulty than higher tones. A 
sound composed of a tone and harmonics will be altered on passing 
through the fluid by the deadening of the fundamental, the higher hAr- 
nionics in consequence becoming relatively louder. 

On the conduction of the adventitious sounds, such as rhonchus and 
epilation, only a few words are necessary, Khonchi, being produced in 
the larger tubes, usually in the trachea, will be audible all over the chest 
"all. Crepitations, on the other hand, arising in the smaller tubes will, 
a rule, be audible only over the limited portion which is supplied by 
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these t^^bes. As crepitations usually arise under conditions which are 
associated with consolidation, the former are generally conducted clearly 
to the surface, for the same reason that the breath and voice sounds are 
so distinctly conducted. When a cavity exists, crepitations excite reso- 
nance, and then frequently acquire a metallic character. 

In the consideration of the heart sounds, normal and otherwise, the 
question of conduction is not of so much importance, and the laws which 
govern their conduction need not detain us long. Murmurs produced by 
the formation of fluid veins are conducted in the direction of the current. 
Hence the murmur duo to mitral incompetence is conducted towards the 
left auricle, and is therefore generally audible towards the axilla as well 
as at the apex of the heart. The murmur due to aortic stenosis^ will ho 
audible not only at the base of the heart but also in the direction of the 
great vessels. The murmur due to aortic incompetence will be con-* 
ducted down the left ventricle, and often be well heard along the left 
border of the sternum. 

The heart sounds will often be well heard over a pulmonary cavity or 
consolidation, in the case of the cavity being augmented by resonance. 
In such cases the cavity or consolidated lung must be closely connected 
with the heart or great vessels. 

Friction sounds, such as those of pleurisy and pericarditis, are already* 
superficial, and their conduction is a very^ simple matter. They are 
usually audible at and near the place of production. 

The recent discovery of the Ilantrjen rays has greatly extended the 
possible range of yision as regards the interior of the l)ody. Tf we cannot 
actually see internal structures, their slmdows may sometimes be made 
visible. This depends upon the fact that when the rays pass thiough a 
body of varying density, the denser parts otter more obstruction to the 
passage of the rays than the rarer, and thus cast shadows which may he 
made visible on a sensitive screen or be permanently recorded on if 
photographic plate. 

In the case of the hands and feet, where the parts are thin, the bones 
cast well-defined shadows, and thus arc clearly shown on the screen or in 
a photograph. Foreign bodies in such parts may also be readily made 
manifest. 

Where the parts are thick, as in the case of the thorax and abdomen, 
the shadows are much less well defined, but broad effects may be obtained. 
Thus the healthy lung is very transparent to the rays as compared witli 
S. consolidated lung, a new growth, a pleural effusionj or a hydatid 
The latter, therefore, may give evidence of their presence by castiii^; 
relatively darker shadows on the screen. The presence of an aneurysm 
with its pulsations may similarly bo revealed by the shadow it casts. 
The application to the investigation of abdominal diseases presents great 
difficulties which have not yet been surmounted. 

It may be pointed out, in connection with Avhat has been said relating 
to percussion, that dulness on percussion goes along witk bad transmission 
of the Rdntgen rays, while resonance is accompanied by good transmission- 
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Thus it is found that, as a rule, wherever there is dulness to pijrcussion 
there is shadow as compared with areas in which there is resonance j the 
intensity of the ^shadow being proportional to the degree of dulness. 

Hector W. G. Mac kenzik. 
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A( UTB Rhinitis : 

CinioNic Hyperthopuic Rhinitis : 
i.'mioNic Atrophic Rhinitis : 
rriiCLENT Rhinitis : 

Membranous, etc., Rhinitis : 

ErisTAXis : 

Tl BEItCULOSIS : 
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Syphilis : — F. de Havilland Hall. 

New Growths : 

Rone Affections : — Greville MacDonald. 
Rhtnoscleroma ; 

Olvnhers : — F. de Havilland Hall. 


Neuroses. Felix Scinon and Wat&oii 
Williams. 

Foreign Bodies : 

RlllNOLITHS : 

Maggot.s : — F. dc* Havilland Hall. 
Diseases of ArcKssoKY Sini sI'S. 

Greville jVIacDoiiald. 
NasO-PHARYNGJUVL CATAIMtn : 

F. de Havilland Hall. 

Adenoid Vegetations. F(‘1ix Senion 
and Watson Williams, 


Rhlnoscopiy. — Anterior rhinoscopy is the name applied to the examina- 
tion (jf the anterior nares, and posterior rhiiioscojiy to the examination 
of the naso-pharynx and posterior nares. 

* For rhinoscopy the same reflector and source of illumination are 
•employed as for laryngoscopy. In examining the anterior nares various 
kinds of specula are used for dilating the nostril ; the most convenient is 
Duplay’s bivalve speculum. The examination of the nose is much 
facilitated by applying a 20 per cent solution of cocaine to the interior of 
the nostril, as in consequence of the astringent action of the drug on 
the mucous membrane a much better view is obtained of the posterior 
part of the nasal passages. The addition of resorcin to cocaine — in the 
proportion of 1 to 2 — diminishes the toxic and increases the anaesthetic 
effect. In the methodical examination of the nose the condition of the 
mucous membrane and the presence and apparent source of any discharge 
should first be noted ; then attention should be directed to the bony and 
cartilaginous framework of the nose, to deviations of the septum, and* to 
any spurs and crests on it : finally, the presence of new growths and 
their points of origin should be recognised. 

For the examination of the nasopharynx and posterior nares a 
tongue depressor and a rhinoscope are necessary. Michel’s instrument 
is the most convinient form of the latter. A cone of light should be 
thrown on the posterior wall of the pharynx by means of the laryngeal 
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reflector the tongue should then be depressed by a suitable depressor 
and the rhinoscope, the mirror having been first warmed, introduced 
behind the soft palate. When in position the trigger should be pressed 
so as to elevate the mirror. Three main difficulties are met with in 
posterior rhinoscopy ; (i.) A hard palate which extends so far back that 
there is no room for the introduction of the mirror ; (ii.) A broa^ and deep 
soft palate with a long uvula ; (iii.) The instinctive drawing backwards and 
upwards of the soft palate on the introduction of the mirror. The 
first condition, which is fortunately rare, presents an insuperable obstacle 
to rhinoscopy ; the second and third may he overcome by the use of a 
cocaine spray, and a little practice. Various hooks and snares have been 
devised for pulling the soft palate forward, but more will be accomplished 
by patience than by means of this kind. 

The first thing to be recognised in posterior rhinoscopy is the septum , ' 
having identified this, the lower turbinals and sometimes the superior 
turbinal can be seen on either side, together with the choance or posterior 
openings of the nasal passages ; then the mirror should be turned to the 
right and left in order to see the openings of the Eustachian tubes ; 
finally, the mirror should be directed upwards so as to examine the 
vault of the pharynx. The appearances met with here vary very much. 
In children, a red irregular mass, constituting the so-called adenoid vegc- ' 
tations, is frequently to be seen ; in adults, without an enlargement of 
the pharyngeal tonsil, the vaulted condition of the iiaso-pharynx may be 
distinguished. 

In making a rhinoscopic examination it must be remembered that it 
is impossible to get a complete view of the whole of the posterior narcs 
at the same time ; segments only of the picture can be obtained, /is the 
position of the mirror is shifted. 

Acute Rhinitis. — Nasal catarrh and coryza are some of the names 
applied to an ordinary cold in the head. Here wo have to do with an® 
acute catarrhal inflammation of the nasal mucous membrane. 

That the disease is of bacterial origin seems highly probable, but at 
present no proof to this effect is forthcoming. If acute rhinitis be due to 
bacteria, then exposure to cold and damp is a remoter cause, and 
the contagious nature of the disease is explicable. The symptoms 
associated with a cold in the head are so well known that it is quite 
unnecessary to mention them here. 

In children, especially infants at the breast, acute rhinitis may be 
a* serious affection. The infant, being unable to brfcathe through the 
nose, cannot take the breast ; and if it be placed on its back the nasal 
olAtruction may cause cyanosis and other symptoms of suffocation. 

Treatment — Persons who are subject to attacks of coryza may do much 
to prevent their recurrence by attention to the rules of hygiene. The 
clothing should be suitable to the season of the year, and never too thick. 
Exercise in the fresh air is most important, and a cold bath in the 
morning, followed by vigorous friction, is useful for tall, except very 
young, old, or delicate persons. The diet should be simple, and over- 
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eating is to be avoided. If the patient be anaemic, iron, arsenic, and cod- 
liver oil are the appropriate remedies. Attempts may be made to cut 
short an attack by taking ten grains of Dover’s powder at night, full 
closes of the solution of acetate of ammonia, and hot drinks. The 
sulphate atropine in doses of yixj- to of a grain has been found 
useful in many cases,. After the more acute symptoms have subsided, 
(juinine will usually be found of service. 

Locally various antiseptic and sedative preparations have been recom- 
mended. Spraying the nostrils with menthol and eucalyptol dissolved 
m liquid paraffin is useful. A snuff composed of seventy-two parts of 
boric acid, twenty-five of salol, two of cocaine, and one of menthol, may be 
employed about every half-hour. The carbolised smelling-salts often 
^give great relief. In cases of coryza in infants the nostrils may be kept 
clear by passing a smal^ roll of blotting-paper into them. Jaejuid 
paraffin containing 2 per cent of cocaine can ])e applied to the nostrils 
Avith a paint brush, and will do much to jn’ornote the comfort of the 
infant. 

Karly treatment of nasal catarrh in children is most important. 
Any obstruction to free nasal respiration should be removerl, and jmrts 
iiorjnally separate should not be allowed to touch one another. 

Chronic Hypertrophic Rhinitis. — As a result of icpcated attacks 
^ of acute rhinitis the nasal mucous membrane becomes thickened, and to 
tFiis condition the term of chronic hypertrophic rhinitis is applied. Any 
obstruction to free nasal respiration, such as that offered by outgrowths 
from the septum, or deflections of it, increases the tendency to hypcrtroj)hic 
changes in the nasal mucous membrane. The irritation caused by the 
inhalation of dust, flour, and other substances suspended in the air also 
leads to similar changes. Various cardiac, pulmonary, and he 2 )atic 
affections produce engorgement of the mucous membranes in general, 
Including the nasal mucous membrane. Hypertrophic rhinitis is not 
infrequently found associated with adenoid vegetations and enlarged 
tonsils, and the tendency to these conditions seems to bo hereditary. In 
addition to the changes usually met with in mucous memliranes as the 
result of a chronic inflammatory process — namely, increase of the fibrous 
and lymphoid elements of the part, with more or less atrophy of the 
glandular structures — attention has of late been strongly directed to a 
permanent distension of the venous sinuses. This form of hypertrophy 
H especially marked at the posterior extremity of the inferior turbinated 
bodies, and has received the name of turbinal varix. 

The symptoms of chronic hypertrophic rhinitis arc almost entirely 
dependent on the nasal stenosis which it causes. The amount of visilfle 
ol^structiop affords no measure of the amount of discomfort to the patient. 
In neurotic patients a slight degree of stenosis produces symptoms out of 
•dl proportion to the obstruction. 

The difficulty in breathing through the noseWeads to mouth -breathing, 
iUid consequently-^ pharyngeal and laryngeal catarrh. The patient^ is 
constantly coughing and hawking to get rid of the viscid mucus which 
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adheres# to the naso- pharyngeal, pharyngeal, and laryngeal mucous 
membrane. In some cases sneezing and a continual flow of mucus from 
the anterior nares are the chief troubles ; in other instances headache, ' 
giddiness, and deafness due to implication of the accessory sinuses and 
Eustachian tubes. Mental depression, amounting even to melancholia, 
may result from hypertrophic rhinitis. At night for some obscure 
reason all the symptoms of stenosis are aggravated. 

Chronic hypertrophic rhinitis can be distinguished from vaso-motor 
rhinitis by the application of a solution of cocaine, which in the latter 
affection causes the mucous membrane to contract, whereas in the former 
it has but little effect. New growths are usually more or less pedunculated ; 
and, in any case, the growth is generally circumscribed. Bony And car- 
tilaginous tumours may be excluded by their hardness. The appearance 
of a pale ashy gray or pink growth blocking up* one or both choanm, as 
seen by the aid of the rhinoscope, is very characteristic of enlargement 
of the posterior extremity of the inferior turbinal. 

Treatment — The line of treatment to be adopted depends to a 
certain extent upon the nature of the symptoms. If the patient is most 
troubled by the secretion of viscid mucus, which ho has difficulty in 
getting rid of, various alkaline or mildly astringent sprays will be found 
useful. In some cases great relief is obtained by the use, night and 
morning, of one of the fluid paraffins in an oil atomiser. ^Menthol, 
cucalyptol, resorcin, or carbolic acid may be added to the paraffin. 

Usually, however, some more radical treatment is requisite in order to 
reduce the bulk of the hypertrophied mucous membrane. Anteriorly 
this may be done by the use of the galvano-cautery, by incisions with a 
knife down to the bone, or by forming an eschar with chromic, nVuic, oi 
trichloracetic acid. If the tissue be of a polypoidal nature the anterior, 
extremity of the inferior turbinal should be transfixed with a curved 
needle, and the galvano-caustic loop passed over the handle aiur 
point of the needle, and gradually tightened. Electrolysis has gi\e]i 
excellent results in some cases. For hypertrophy of the posterioi 
extremity of the turbinal it is advisable to use a wire-snare ecraseur, on 
account of the tendency to hemorrhage from the dilated sinuses. The 
cold wire is also better in this locality on account of the proximity of the 
Eustachian tube, and of the risk of setting up otitis media by the use of 
the galvano-caustic loop. Dr. Greville MacDonald’s nasal snare is a 
very convenient instrument. The operation should be performed slowly, 
a turn being given to the screw from time to time ; ft so done, there is 
hardly any bleeding. Should haemorrhage occur, the injection of hot 
whter will generally check it ; if not, the nose may be plugged posteriorly. 
Some operators prefer the ring or draw-knife. In all operative procedures 
about the nose the greatest care should be taken to carry out strict 
antiseptic precautions. Some operators advise that the nose shouhl 
be carefully sprayed with some disinfectant before it is treated. The 
application of cocaine is now universal, as it abolishes pain, and 1>) 
constringing the mucous membrane allows a better view of the interioi 
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of the nose. After cauterisation or other operativT^Tl 

nose, a pledget of cotton wool smeared with some 

should be introduced into the nostrils and ointment 

.1.0 ri* of oipooiog him„U to a„ 7 iirl«L^ “ 

The general treatment of cases of hvDerimnt;„ u- 
little consideration. A high, dry and braein ,*!^*"‘*^*® requires a 
beneficial effect, especially after the’ patient has b usually a 

... pi»o like Ei I Ve “T',:' 

peffer. Visceral engorgement must be treated A^Jtb S 
such as the combination of the sulphates of imn i*^" ^ 
patient should be advised to take but >nHgnesmm. The 

Lverciseln the open air. 'tegular 

. Chronic Atrophic iyilnitIs.-Many authorities use the term ozmna as a 
synonym for chronic atrophic rhinitis • but tb^ term ozsena as a 

ii . totid ditoh^ge f„r.h. 

rliiriili^ and tWe are cases of atrophic rhinitis wi.hoiit oz»ila 
htwlogtj . — Chronic atrophic rhinitis begins in earlv life i 
aiUhonties regard it as due to a congenitfl defect. Th^di’s^se isTot 
often recognised under the ago of four or five years; it intreLes i. 
seventy towards puberty, and the majority of cases aris; befor^ the a “e 

of sixteen. lemales are more frequently attacked than males in the 
proportion of about seven to two. 'uaios, m me 

It appears to be tnore common in amemic patients and in those of 
plithisical parentage ; but there is no general consensus of opin on on til 
po nt; some authors state that it usually occurs in persons wSo are 
othen^e perfectly healthy. Yet atrophic rhinitis fl-equcntly affects 
11101 c tkaii one iiieniber of the same family. ^ 

. Mm-hid atiatomg and pathologg.—hi some cases atrophic rhinitis is 
pieceded by a hypertrophic stage, in which there are dilatation of the 
blood-vessels and emigration of leucocytes. Very soon the blood-vessels 
l^e their tonicity, supply of blood to the part fails, and atrophic cbrnTg^ 
.ue the consequence. Many authors, however, hold the opinion tLt 
chrome atrophic rhinitis represents an atrophic process from thl beginning 
with sclerosis of the tissues and metamorjihosis of the epithelium 

resnb ITT? '' invariably the 

in f much to be said 

'"ni a/XTT ""Sarded as due to a con- 

bones Tto T’ development of the turbinated, 

bnf fi^- rhinitis the turbinated bones are undoubtedly small • 

3f the? rather a part of the general atrophy of the structures’ 

I the nostrils than the cause of the disease. * 

m®®*' common cause of ozimiH, 
iresT?“ T®®® chronic atrophic rhinitis do occur in which ozama is not 
•avbT # ^ condition which leads to a permanent dilatation of the 
nav 1 instance the presence and removal of a nasal growth, 

iccL"^ cauEfe of ozaena. Michel regards chronic catarrh of the 
ssory sinuses as essential to the existence of ozama ; and Tissier lays 



676 


SYSTEM OF MEDICINE 


especiaUstress upon a diseased process in the ethmoidal cells, or in one of 
the accessory sinuses, with necrosing osteitis, as the primary cause of • 
ozsena. 

The relation of micro-organisms to the production of ozaena is still un- 
determined. Loewenberg has described a micrococcus, reseij^bling the 
pneumococcus, which he discovered in the mucous membrane, and he 
regards it as the cause of the condition. Hajek has detected in ozoena 
a short bacillus, occurring in the form of a diplococcus or in chains, which 
possesses the property of decomposing organic substances with the forma- 
tion of a penetrating stink. Hajek has applied the name of hacillns 
fcetidus to this organism. When we have decided whether these micro- 
organisms are to be regarded as the cause or effect of the disease, the 
further difficulty will still remain of settling to wl^ich micro-organism the „ 
production of ozaena is to be assigned ; for no dhe of them is found in all 
cases. 

At the post-mortem examination of cases of atrophic rhinitis extreme 
atrophy of the mucous membrane and bony structures is found, and a 
fibroid degeneration of the soft parts : the ciliated epithelium is replaced 
by the non-ciliated variety. Krause regards fatty degeneration in the 
gland epithelium as an essential feature in the disease, and he attributes, 
the sickening and rancid smell, so characteristic of it, to the decomposition 
of the fat and liberation of fatty acids. 

Symptoms , — The patient usually complains of a sense of discomfort, 
and of obstruction in the nostrils; on blowing the nose violently 
masses of dry crust are expelled, together with a more or less fluid 
secretion. 

Attempts have been made to divide atrophic rhinitis into two vciricties 
— the dry and the moist ; but there is no advantage in this, as in the. 
same patient at one time crusts are found, and at another time thc^ 
secretion is more liquid. The state of the atmosphere influences the 
nature of the discharge ; in dry weather with east winds the discharge ih 
dry, whereas in damp weather it is muco purulent. A characteristic 
feature of the disease is the extreme foetor of the discharge, which has ii 
sickening, penetrating character ; this when once perceived is readily re- 
cognised. Fortunately for the patient his sense of smell is usual!} 
destroyed early in the progress of the disease, so that he is unconscious o 
the horrible stench proceeding from his nostrils. As already mentioned, 
^jowever, there may be no foetid discharge. ^ 

Though the disease is not painful the nose is often very irritable, so 
that the patient picks or scratches the interior, and may thus cause 
excoriation of the mucous membrane and slight haemorrhage. Such 
picking at the septum may lead to a perforation of the tissups alrea } 

thinned by the disease. , 

Owing to the condition of the nasal mucous membrane, the air whicn 
passes over it in inspiration is not properly warmed, moistened, or filtered ; 
\thu8 pharyngeal and laryngeal catarrh are frequeiVtly met with 
patients suffering from atrophic rhinitis ; in some cases crusts form in the 
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larynx and trachea— “ tracheal ozaena ” — and cause foetor of thq breatl 
even after the nostrils have been thoroughly disinfected. 

By extension of the disease to the Eustachian tube, acute and chroni 
catarrh of the middle ear and tinnitus sometimes arise. Ulcer of th 
cornea with hypopyon and conjunctival catanh and various rofle 
symptoms are observed occasionally. 

The aspect of the patient suffering from chronic atrophic rhinitis i 
characteristic ; the nose is broad and depressed at the bridge, giving ris< 
to the condition called saddle-back, and the tip is turned up, showing tht 
dilated nostrils. On anterior rhinoscopy the nostrils will be found full o 
dry crusts composed of inspissated muco-pus and micro-organisms, aiu 
having an abominable stench. On removal of these the nasal passages wil 
he found unusually capacious, so that it may be possible to see the posterioi 
wall of the pharynx. The mucous membrane of the nose is generally 
I)alc, but it may sometimes be slightly reddened. Ulceration is rare, bul 
a little bleeding may follow the detachment of the crusts. Should there 
be necrosis of bone or cartilage the case is not one of atrophic rhinitis. 
Atrophy of the turbinated bodies, however, is a marked feature of the 
disease. 

On posterior rhinoscopy, after the removal of the crusts, a similar con- 
dition of atrophy will be found in the naso-pharynx. The pharynx is 
dry or glistening, or covered with mucus blackened by soot and other 
iknpurities of the air. Crusts may also be seen in the larynx. 

Diagnosis . — The characteristic stench issuing from the nostrils, the 
crusts which block them, and the dilated state of the nostrils seen after 
the removal of the crusts render the recognition of the disease easy. 
Moreoi/cr, the disease affects both nostrils, whereas the presence of foreign 
bodies causes a unilateral discharge ; and in these cases a careful 
rhinoscopic examination ought to clear up any doubt. Syphilitic disease 
*of the nose leads to ulceration and necrosis of the subjacent bone, but 
neither of these conditions is present in atrophic rhinitis. Suppuration of 
one antrum should be readily distinguished ; but if both antrums were 
affected, causing a discharge from both nostrils, there might be some 
difficulty in diagnosis. In affections of the antrum the patient complains 
of the smell more than his friends do, the discharge is purulent, and its 
iimount is increased by lowering the head ; moreover, the test of trans- 
illumination with the electric light will aid in the diagnosis. 

Prognosis . — Chronic atrophic rhinitis is not a disease attended with 
any danger to lif8, but the amount of annoyance it causes is at timfes 
sufficient to make life hardly endurable, and it may render the patient 
unfit to earn his livelihood. Though the cure of a marked case* of 
atrophic rhinitis is not to be expected, by careful and prolonged treat- 
uient the disease can be deprived of its worst features. The disease 
reaches its climax about the age of twenty, is less troublesome in middle 
life, and is hardly noticed in old age. The symptoms, especially the stench, 
^re always worstoat the catamenial period. 

Treatment . — Such is the difficulty of curing cases of atrophic rhinitis, 
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that it ig extremely important that any conditions which seem to stand in a 
causal relation to this disease should be promptly met Hence the puin- . 
lent rhinitis of children should receive early and appropriate treatment; 
adenoid vegetations and enlarged tonsils, which so frequently lead to per- 
sistent nasal catarrh, should be removed, and attention should he directed 
to the condition of the accessory sinuses. At the same time the general 
health of the patient should be improved as much as possible ; anaemia, 
debility, or a tuberculous tendency must be combated by fresh air, good 
food, and the administration of iron, arsenic, and cod-liver oil. 

Whatever plan of local treatment be adopted, the essential part of it 
is the thorough cleansing and disinfecting of the nasal cavities. This is 
most conveniently effected by spraying the nostrils with a warm'alkaline 
solution ; 5 grains of borax and the same amount of bicarbonate of sodium ^ 
in an ounce of water answers well. A 10 per i^ent solution of hydrogen 
is highly recommended for the same purpose, and it has the additional 
advantage of acting as a disinfectant. If the crusts are very hard, it 
may bo necessary to remove them with the nasal forceps. When 
the nostrils have once been thoroughly cleansed the patient should be 
instructed to use the spray two or three times a day, or as often as is 
necessary to keep the nose sweet. After a time various astringents and 
antiseptics may be tried ; for instance, 2 to 5 grains of resorcin, sulphate 
of zinc, or alum respectively, in an ounce of water ; or C minims of the 
liquor potassii permanganatis in an ounce of water : or the nose may he 
swabbed out with a solution of nitrate of silver — 5 to 10 grains to the 
ounce — dissolved in a 20 per cent solution of nitrate of cocaine. In 
some cases, after the nose has been sprayed, the insufflation oi iodoform, 
iodol, aristol, or boric acid will give good results. An excellent plan ot 
treatment is, after thorough cleansing, to spray the nose with one of 
the liquid paraffins, for instance, paroleine containing in solution sonu* 
antiseptic such as menthol, thymol, or eucalyptol. The application of* 
a solution of trichloracetic acid (5 to 20 parts in 1000) by means of cotton 
wool on a suitfible holder, quickly and safely removes the smell of ozseiia 
In intractable cases Gottstein's tampon is very serviceable. To obtain 
the best effect the plug of cotton wool should be in contact with the 
whole of the interior of the nostril. In some cases the plug acts more 
powerfully if moistened with glycerine. The action of the phig is to stimu- 
late the nasal mucous membrane, and, by causing an increased secretion, 
to prevent the formation of the crusts. Massage, vibration -massage, 
electrolysis, and the constant current are said to give Excellent results in 
Suitable cases. 

* Purulent Rhinitis. — A purulent discharge from the nostrils occius as 
the result of many different causes. In the first place, it may be due to 
empyema of one of the accessory sinuses ; this of course must be distin- 
guished from purulent rhinitis. The presence of adenoid vegetations, again, 
is a very common cause of nasal suppuration ; restriction of pus to the floor 
of the nose and to the posterior wall of the pharynx is tpathognomonic of 
this variety. In the acute specific infectious diseases — scarlet fever, 
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measles, small-pox — a purulent nasal secretion is frequently obsei;ved ; as 
also in cases of glanders, tuberculosis, and syphilis of the nose. In addi- 
tion to these causes there is also a condition to which the name purulent 
rhinitis is more correctly applied. A purulent rhinitis is occasionally 
seen in the newly-born infant, analogous to the purulent ophthalmia of 
infants and dependent on gonococci of maternal origin. This variety 
is seen immediately after birth, is purulent from the outset, and soon leads 
to excoriation of the upper lip as well as to painful swelling of the whole 
nose. Adults suffering from gonorrhoea may infect themselves or others. 
Children of a strumous diathesis, or otherwise in delicate health, arc apt 
to suffer from nasal catarrh which frequently becomes purulent. Bos- 
Avorth kys great stress on the purulent rhinitis of children, as he main- 
tains that it may bo the starting-point of atrophic rhinitis. 

In addition to the causes already enumerated a ])urulent discharge 
from the nose may be due to the presence of rhinoliths, foreign bodies, 
j)olypi, and other new growths. The change seen in purulent rhinitis is 
that met with in suppurative inflammation of other mucous surfaces ; 
namely, hypera3mia, at first with a mucous secretion which soon becomes 
muco- purulent : then, fis rapid cell-proliferation takes place, the discharge 
becomes puriform, and no longer yields mucin. In infants the swelling 
of the mucous membrane may lead to nasal stenosis, and interfere with 
breathing and sucking. In children and adults the yellowish purulent 
discharge is the characteristic symptom. 

The diagnosis must depend upon a careful examination of the nose 
and its accessory sinuses, with attention to any collateral symptoms. 

The tfeatnierit must depend upon removal of the cause if ])ossiblc. 
Henc«% the necessity for a ciircful examination of the nose and the treat- 
ment of polypi, rhinoliths, foreign bodies, and other causes of iriitation. 
AVhen this has been effected, various sprays — alkaline, antiseptic, or 
* slightly astringent — may be employed. In children of a “ strumous tend- 
ency attention to the general health is most importiint. 

Bearing in mind the possibility that purulent rhinitis may leprcsent 
the first stage of atrophic rhinitis, every endeavour should be made to 
arrest the disease when it is still in a curable form. 

Membranous, Fibrinous, or Croupous Rhinitis. — Under this head are 
included cases in which a membranous exudation forms on the surface of 
the nasal mucous membrane. In the majority of cases the disease is the 
lesiilt of diphtheritic infection, and in some the general symptoms arc so 
''light that the tnfe nature of the disease is likely to be overlooked. 

1'', therefore, only after a careful bacteriological investigation has been 
made, with a negative result, that the possibility of any cause other than 
<liphtheria should be admitted. Until such examination has been made 
die patient should be isolated. In the non- diphtheritic cases various 
niicro-organisms have been detected in the exudations ; such as a coccus 
Resembling the staphylococcus pyogenes aureus, but differing from it by 
hs extraordinarily quick growth, and by the duration of its power of 
infection : the streptococcus aureus and the pneumococcus are also found. 
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Mejnbranous rhinitis occasionally occurs in the new-born infant, 
usually in connection with septicaemia in the mother. 

The application of the galvano-cautery to the nasal mucous membrane * 
is sometimes followed by the formation of a false membrane, which, how- 
ever, is limited to the cauterised surface. The exudation in simple mem- 
branous rhinitis resembles that of diphtheria ; it has a grayish white 
colour, it is more or less firmly adherent to the subjacent mucous mem- 
brane, and on attempts to remove it a bleeding surface is left. In the 
non-diphtheritic cases the attack begins like an ordinary cold, the nose 
becomes blocked, and frontal headache may be a prominent symptom. 
The nature of the disease is only recognised by the detection' of shreds of 
membrane in the secretion from the nostrils, or by making a rhkioscopic 
examination. A case has been recorded in which several recurrences 
took place. The slight and transient disturbance *^of the general system, 
the absence of glandular swelling, of membrane on the pharynx and naso- 
pharynx, and of albuminuria and of secondary paralysis, together with the 
absence of contagious properties, distinguish simple membranous rhinitis 
from nasal diphtheria. The result of a bacteriological examination, and 
the fact that membranous rhinitis occurs sporadically, are of diagnostic 
importance. Attempts may be made to keep the nasal passage patent by ^ 
the use of alkaline and antiseptic sprays. Painting the affected surface 
with a mixture of 5 grains of papain and 5 minims of lactic acid in a 
drachm of water will facilitate the separation of the membrane. Th“e 
insufflation of iodoform, after the nasal passages have been sprayed with 
an antiseptic solution, has given good results. It is not advisable to 
remove the membrane forcibly, as under these circumstances *it is apt to 
recur. » 

Eplstaxls. — In cases of bleeding from the nose it is necessary to re- 
member that the source of the blood may be at a distance, the nostril?? 
merely serving as channels ; or the blood may come from the nose itsell.* 
It is with the latter form of haemorrhage that we have to do. The causes 
of epistaxis may be arranged according as the local or constitutional ele- 
ment plays the most important part in the haemorrhage. The chief local 
causes are the various forms of rhinitis, tuberculosis, and syphilis of the 
nose ; and the presence of new growths, especially those of a malignant 
nature. Leeches, worms, and maggots sometimes give rise to epistaxis. 
The most common local cause, however, is mechanical violence. In con- 
nection with the local origin of epistaxis, it should be borne in mind that 
ill a large number of cases the blood comes from a s{>ot on the anterior 
part of the septum ; and from the frequency with which this connection 
is found to exist, this spot has come to be designated as the site of pt*'- 
dilection of nasal haemorrhage. In some cases the spot on the septum 
from which the bleeding comes can be recognised by varicose condition 
of the vessels, or there may be a small patch of erosion or ulceration ; 
other cases the mucous membrane is soft and spongy. The characteristic 
feature, however, is that on gently rubbing the part with a smooth soum 
bleeding occurs. 
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Among the constitutional causes which give rise to epistaxis are 
changes in the vascular system, as in Bright’s disease, atheroma, aiid 
valvular disease of the heart. In lung affections (especially in emphysema 
and bronchitis) and in whooping-cough there is a tendency to nose- 
bleeding. ^ Cirrhosis of the liver is frequently accompanied by the same 
svmptom. In diseases attended with alterations in the composition of 
the blood — such as purpura, scurvy, chlorosis, anjemia, pei nicious anannia, 
leukaemia, and haemophilia — epistaxis is a common symptom. Epistaxis 
is met with in all the acute infective diseases, especially in enteric fo\er. 
It may occur in the prodromal stage of measles, varicella, typhus fcN er, 
erysipelas, and, less frequently, in scarlet fever ; but when it occurs at 
the enchof the latter disease, it is to be referred rather to the kidney 
affection than to the fever. Epistaxis is not infrequent in diphtheria, 
even when the diphtheritic process is not localised in the nose. 

In the recent influenza epidemic many cases of epistaxis have been 
noted, in most instances due to the catarrh accompanying this disease , 
but in some cases a special hajmorrhagic tendency seems to have arisen 
during the attack. Epistaxis occasionally follows the administration of 
drugs, such as phosphorus, salicylate of sodium, and chloralamidc. 
Rarefied air, as in ballooning and mountaineering, and extremes of heat 
and cold sometimes cause nose-bleeding. Finally, epistaxis has been 
described as vicarious to the menstrual flow. 

* Epistaxis is rare in the newly-born, and occurs extremely scldon^ in 
the suckling; from the second year of life it begins to increase in 
frequency, and attains its maximum about the period of puberty ; in 
adult life '’it is somewhat rare, but the tendency may again manifest 
itself in old age, as degenerative changes take place in the vessels. 
Epistaxis is more common in the male than in the female sex. 

The amount of haemorrhage in cases of epistaxis varies from a few 
Imps up to several pints. The attacks may recur daily for many weeks, 
and then cease entirely for a considerable time ; or there may be 
frequent attacks of slight haemorrhage persisting for years ; or, lastly, 
the attacks may be infrequent, but very severe. Epistaxis is sometimes 
preceded by headache, and relief follows loss of blood ; in other cases, 
especially when the hjemorrhage has been large, headache may follow 
the attack. When the epistaxis depends on a lesion of the septum the 
blood usually comes from one nostril only. In haemorrhage from the 
posterior part of the nares the blood, trickling down the pharynx, may 
excite cough and* give rise to the suspicion of haemoptysis. On the 
other hand, as I have said, blood may pour from the nostrils though its 
source may be quite remote, as in fracture of the base of the skull. * 

In the majority of cases epistaxis ceases spontaneously, and the 
Individual is often the better for the loss of blood ; occasionally, however, 
the loss may be excessive, and death has been recorded as the result of 
it. In haemorrhage due to nasal diseases, with the exception of malignant 
new formations,* good prognosis may be given. In old people with 
^Regenerated vessels, and in cases of granular kidney, the occurrence of 
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epistaxis requires a guarded prognosis, as one of the cerebral vessels 
may be the next to give way. In the presence of head symptoms the , 
history of epistaxis is in favour of cerebral haemorrhage. In diseases due 
to altered blood states epistaxis is always a grave symptom, and not 
infrequently the cause of death. In diphtheria the occurrence of 
epistaxis is an unfavourable sign, indicating probably that the^membrane 
has spread to the nasal fossae ; in enteric fever, on the contrary, it often 
seems to give relief. 

Treatment — In a considerable number of cases, especially in young 
people, nose-bleeding seems to be an effort of nature to relieve plethora ; 
no active treatment is required. It will suffice to keep the patient quiet, 
sitting up with the head somewhat forward, so that the bloiod may 
trickle down the anterior nares ; anything which constricts the neck 
should be removed, the head should be kept c^ol*andthe feet warm. If 
the bleeding continue, and it is considered advisable to stop it, the 
patient should bo told to raise his arms above his head ; an ice-bag may 
bo applied to the cervical spine, or the feet and legs placed in watei- as 
hot as can be borne. Should these measures fail, plugging the nose 
anteriorly will usually arrest the flow. 

The most convenient plan is first to insufflate the nose with iodoform 
by means of Kabierski’s insufflator ; then to introduce a Duplay’s* 
speculum, and pass a long strip of iodoform gauze up through the 
speculum. In cases in which it is known from previous experience that 
the haemorrhage comes from the septum, a small plug of iodoform gauze 
introduced within the nostril, and compression of the nose externally 
between the thumb and fore-finger, is generally sufficient. • 

Instead of plugging the nose with lint or gauze the instrument 
designed by Dr. Cooper Rose may be employed. This consists of an 
india-rubber bag, connected with a tube, which is provided with a st%* 
cock. The bag is introduced into the nose in a flaccid state, and is theip 
inflated by the tube. 

In cases of recurrent haemorrhage from the septum, the most efi'ectivc 
cure is to apply the galvano-cautery at a dull red heat to the source of 
haemorrhage, after the previous application of a 20 per cent solution of 
cocaine. After cauterisation a small pledget of cotton wool smeared 
over with carbolised vaseline or boric acid ointment should bo placed in 
the nostril. If plugging the nose anteriorly fail to stop the bleeding, 
the method of posterior plugging must bo employed. Inasmuch, however, 
afe otitis media and other dangers have resulted froAi its employment, 
it is desimble not to have recourse to it unnecessarily. The best iristrii' 
m#nt for carrying out the posterior tamponage is Bellocq’s canula. The 
canula, which contains a watch-spring fixed to a stylet, is passed into 
the nostril. By turning a screw the watch-spring runs down tlie canula, 
and protrudes into the mouth. The piece of string which is tied to the 
end of the spring can then be seized and attached to a pledget of lint of 
sufficient size to occlude the posterior naris. The caBula is now Avith- 
drawn through the nostril, carrying with it one end of the piece of string, 
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and this is tie4 to the other end which protrudes from the mouthy After 
the nostril has been plugged posteriorly it may be necessary also to 
plug the nose anteriorly. This should be done in the manner already 
indicated. It is not advisable to leave the plug in the nostril more 
than thirty-six or forty-eight hours. The posterior plug may be 
removed fiy making traction on the string coming through the mouth. 
If there be any difficulty in withdrawing the plug the nostril must be 
iiric^ated with a warm alkaline solution. 

In the absence of Bellocq’s canula a g\im-elastic catheter, or a piece 
of silver wire, doubled so as to form a loop sixteen inches long, may 
be employed for drawing the string through the nose. 

Instead of plugging, various styptic solutions have been used for 
.spraying the nose; among these may be mentioned vinegar, lemon juice, 
and tincture of hamamelU. 

Water at a temperature of 110'" to 120° F., or even higher, has been 
found extremely useful in arresting hiemorrhnge fiom the nose. 

Lastly, in cases of epistaxis due to liver disease speedy cure has 
l)een effected by the application of Idistcrs to the right hypochondrium. 

Tuberculosis of the Nose. — Tuberculous disease of the Jiosc is almost 
invariably secondary to tuberculosis of other organs, especbdly of the 
' and larynx ; but eases have liecn recorded in Avhicli tumours 

containing tubercle bacilli have been discovered in the nose when the 
hings and other organs seemed health}^. This may well be so, as tubercle 
bacdli are to be found in the iiostrils of healthy persons who are 
associated with consumptives, as in a hospital. It is jiossible, also, that 
tubcrculosTs of the nose may be set up by the introduction of infectious 
material by the finger, or by using the pocket-handkerchief of a jilithisiciil 
patient. In the majority of cases the onset of the ulceration is to be 


attributed to local infection. t • r 1 , 

’ Chronic catarrh, the formation of crusts Avith a dry condition of the 
mucous membrane, fissures and abrasions of the epithelium produced by 
picking the nose, offer a footing to the tubercle bacilli, winch, if the 
soil be suitable, multiply and give rise to the characteristic lesions. 

Tuberculosis of the nose occurs in the form of either a tumour or an 
ulcer. No strict line of demarcation can be drawn between tumour .and 
ulcer, since the former may become ulcerated ; or the two may coexist ; 
or nodules may arise on the margin of an ulcer in process of healing. 

In forty-eight cases out of ninety, collected by Heryng, ulcers were 
present ; and in forty-two tumours were seen. In the m.ajority of c-istes 
the tumours are chronic and local, interfering with t o geneia lea 
little, if at all; on the other hand, ulcers occur for the most part sccondaiiiy. 
Bosworth describes tuberculous tumours as springing ‘rom one ot tne 
turbinals*, and resembling a small papillomatous growth, but 
regular, and of a reddish gray colour. Usually, however, when 

occur as irregular red groAvths on the septum, whic ^ y mnnna 

touched. They<nay attain the size of a hazel nut. The cartila^nou 
•‘Septum is the favourite seat of the ulcer, more raie y 1 is sea e 
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membranous part ; the ulceration may extend to the alre^ nasi, and even 
to the upper lip, and may lead to perforation of the septum. The edges . 
are sometimes thickened and everted, but in other cases they are clean * 
cut. The surface of the ulcer is of a grayish colour, and is covered 
either by a muco-purulent secretion or by a crust. Tubercle bacilli may 
be absent from the superficial layer whilst they are abundantly present 
deeper down. 

Symptoms, — Pain, haemorrhage, and nasal obstruction are the most 
prominent symptoms. In some cases the nose is swollen. There is 
usually an increase of the nasal secretion, which is sometimes offensive 
and may contain blood. Tuberculous disease of the nose usually runs a 
much more chronic course than a similar condition of the t^gue or 
larynx, as the nose is not subject to the constant movement and^ 
irritation of the two latter organs. • 

Diagnosis . — Tuberculosis of the nose must be distinguished from lupus, 
syphilis, glanders, and the chronic eczema of the introitus nasi met with in 
strumous children. If the affection is confined to the nose it is almost 
impossible in some cases to exclude lupus ; usually, however, to aid in 
diagnosis, there are the characteristic growths on the skin and mucous 
surfaces, and the tendency of lupus to improve and then to relapse. Tlie^ 
absence of tubercle bacilli and the success of an anti-syphilitic treatment 
speedily clear up any doubt as to syphilis. Eczema is more superficial 
and usually involves the upper lip also. Tuberculous tumours of tHe 
nose must be distinguished from other tumours found in this region, 
such as sarcoma, fibroma, and the like. 

Treatment . — As in all tuberculous affections, the general hSalth of tin; 
patient must be maintained by good food, fresh air, and tonicst The 
most successful local treatment is to curette, after previous cocainisation, 
and to rub in lactic acid. Even though the treatment be vigorously earned 
out, relapses are frequently observed. For small ulcers the galvano^ 
cautery may be employed, but the results are not so satisfactory as those 
of the lactic acid treatment. If operative treatment be deemed un- 
advisable, the nose should be cleaned with an alkaline solution, and thcMi 
insufflated with iodoform, or sprayed with a 5 per cent solution of menthol 
in fluid paraffin. 

Lupus of the Nose. — In the majority of cases lupus affecting the 
nasal passages is an extension of the disease from the face. If the nust 
were systematically examined in all cases of facial lupus many moie 
efises of intra-nasal lupus would be reported. In I'are instances the 
nasal mucous membrane is the primary seat of the disease [vide art. 

“ Lupus ” in a later volume]. 

Symptoms . — The patient's attention is usually first attracted by the 
formation of crusts and a feeling of irritation in the nostril ; occasional > 
complaint is made of pain. The thickening of the mucous ^ membrane 
and the crusting cause more or less nasal stenosis. There is but lift e 
discharge, and this is usually free from odour, unless th® crusts have been 
retained in the nose sufficiently long to decompose. After spraying 
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the nostrils in order to remove the crusts, the damage wrought lupus 
may bo recognised. In some cases ulceration is the most marked 
feature of the disease ; in others the formation of nodules is the chief 
feature. Ulceration as a rule begins at the orifice of the nose, and the 
septum is^ attacked early. Perforation of the septum is accelerated 
]>y picking the nose. The ulceration may heal, or it may extend up 
to the edge of the vomer ; the bone itself is attacked in exceptional 
cases only. The nodules seen in the nostrils resemble those met Avith 
oTi other mucous surfaces. 

Diagnosis , — It is almost impossible to distinguish between some cases 
of chronic tuberculosis of the nostrils and lupus ; indeed, if the view he 
correct l^hat the latter is due to an attenuated tuberculosis, it can l)c 
readily understood that there is no line of demarcation between the two. 
Lupus of the nose is mifst likely to be confounded with syphilis ; the 
latter runs a more rapid course, and attacks bone, Avhereas lupus usually 
spares bone. The absence of response to an anti-syphilitic treatment is 
a strong point in excluding syphilis. The soft, granular, irregular 
surface and opaque pale colour of the lupus nodules distinguish them 
from polypi. The recognition of lupus nodules on the external skin, and 
the microscopical examination of a portion of the growth, will confirm 
the diagnosis. 

Prognosis . — Lupus usually runs a chronic course, and does not lead 
to a fatal termination. In one case, however, the septum was destroyed, 
and the sphenoid bone eroded ; death took place from basic meningitis. 

Treatment , — Local treatment must be carried out actively. Any out- 
growths naust be removed by the cold or galvano-caustic hjop, and the 
cautery applied to the base. Some operators prefer the sharp spoon, 
.followed by the application of chromic acid. Lactic acid answers avcH 
ui the less severe forms. The local application of cold in the shape of 
*an ice-bag to the nose has been successfully employed, the bag being 
placed on the nose for three hours, night and morning. 

Should the case be too far adAanced for any radical treatment, the 
nose should be sprayed Avith a simple alkaline solution to remove the 
crusts, and then a 5 per cent solution of menthol should be sprayed up 
the nostril with an oil atomiser. 

Cod-liver oil, syrup of the iodide of iron, and arsenic arc the internal 
I'cmedies that promise the best results. Some of the lupus patients 
treated by tuberculin were permanently benefited ; and it is possible that 
ni properly selected cases there may still be a future for this remedy. 

Syphilis of the Nasal Mucous Membrane. — Syphilis in all its forms 
■ — primary, secondary, tertiary, and inherited — may attack the nose. * 

Prim|iry chancre of the nose is comparatively rare, nevertheless 
thirty-seven cases have been put on record up to the year 1894. Between 

and 4 per cent of the cases of extra -genital syphilis ^long to 
this category. The virus is usually conveyed to the nose accidentally ; 
hut cases of direot transference by the genital organ haA'’e been reported. 
The site of the chancre is most frequently at the orifice of the nose, lOnd 
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the suiyounding parts have an erysipelatous appearance. The sub- 
maxillary glands are enlarged and tender. Primary syphilis of the naso- . 
pharynx has been met with in fourteen patients. In every case infection 
was conveyed by the Eustachian catheter. 

In the absence of history a chancre in the nose would^ give rise 
to much difficulty in diagnosis before the supervention of secondary 
symptoms. It would most probably be mistaken for a sarcoma, but from 
this it may be distinguished by its tendency to bleed, by the small amount 
of swelling compared with the ulceration, and by the early enlargement 
of the submaxillary glands on the corresponding side. The orifice of the 
nose is the part usually attacked in the secondary stage, and, as on other 
mucous surfaces, the affection may assume a catarrhal, erythemfftous, or 
superficial ulcerative form. Condylomas have also^been seen in the nose. , 

In the tertiary stage the nose is frequently £»nd often severely affected. 
The disease usually begins as a gumma, though this stage may be 
overlooked, and the patient may not present himself until ulceration has 
occurred. In some cases ulceration takes place without the previous 
formation of a gumma. The damage wrought by tertiary syphilis in the 
nose is at times very great ; there may be complete destruction of the 
contents of the nasal cavities, the antrum being thrown open on both ^ 
sides. Perforation of the septum is a very common result of syphilis ; 
the syphilitic affection differs from simple perforation in that the bone is 
attacked in the former, consequently a much greater destruction may 
occur ; the ulcers are longitudinal, and the margins of the ulcer are 
thickened. As a result of cicatricial contraction of the connective tissue 
which binds the cutaneous and cartilaginous structures to the nasal bones, 
the so-called “saddle-back” nose may be formed. It is important to 
bear in mind that a similar condition may be brought about by phle^- . 
monous inflammation of the nose without syphilis. In inherited syphilis 
it is very common to meet with a catarrhal condition of the nares givinji; 
rise to “ snuffles.” Inasmuch as ulceration at the angle of the mouth, .i 
rash about the body, and condylomas usually occur at the same time, the 
diagnosis is easy. Later, especially about the period of puberty, the 
manifestations of inherited syphilis are such as are seen in the tertiary 
form of acquired syphilis. 

Treatment — Under the usual treatment for syphilis the swelling 
caused by the primary sore in the nose rapidly disappears, and leaves no 
traces except some scarring. 

* For secondary syphilis of the nose the usual constitutional treatment 
is required, with some simple alkaline solution to spray the nose, 
followed by insufflation of iodoform, or the application of dilute citrine 

ointment. f -j f 

In tertiary syphilitic disease of the nose large doses of iodide ot 
potassium are needed \ and in some cases the inunction of mercuric- 
ointment will accelerate the cure. The nostrils should be kept clean 
by spraying them with warm antiseptic solutions. M necrosis takes 
pliu»A^ and the necrosed bone do not separate spontaneously, it may 
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necessary to remove* it by forceps. When sequestra are seatec^ above 
the middle meatus great care is needed in attempts at removal. The 
insufflation of iodoform will check the offensive odour and promote 
healing. In infants suffering from the coryza of inherited syphilis it 
is most iujportant, in addition to constitutional treatment, to keep the 
nostrils open \ this can be effected by spraying them with an antiseptic 
solution, and then applying dilute citrine ointment, or a 10 per cent 
solution of menthol in fluid paraffin. — F. de H. H. 

The new growths of the nasal cavities. — Mucmis PohjjMS. — The 
production of polypus is either dependent upon, or actually consists in 
a more ^r less circumscribed inflammation of the mucous suiiace from 
^ which it springs. Where the growth is attended by suppuration the 
* initial factor is probal?ly^n epithelial necrosis. As an immediate con- 
sequence of such an accident we find granulation tissue covering the 
ulcerating surface. The longer cicatrisation is delayed the larger these 
granulations become ; and, being perpetually bathed in mucus, they 
absorb moisture, become oedematous in fact^ and thus acquire an increas- 
ing tendency to f ungate. This process is precisely that of an ordinary 
^ulcerated surface where granulations are proliferating freely. If such an 
ulcer be bathed constantly in water the granulations become watery, 
pale, and flabby, and are scarcely to be distinguished histologically from 
many a specimen of simple mucous polypus. 

As this incipient polypus grows older its structure becomes modified, 
owing to the production of a fibrous element. The growth becomes moi*c 
prominent *and the blood-vessels more developed, especially towards the 
base, where the fibrous element grows firmer and contivacts the surround- 
,ing tissue ; thus gradually a pedicle is produced containing fully -developed 
vessels which ramify in the peripheral and more cedomatous tissue. 
•Usually the structure ultimately becomes quite distinct from the sur- 
rounding surface from which it springs, although very often the mucous 
membrane in the immediate neighbourhood is in a condition of pro- 
nounced hyperplasia. As this granulation polypus increases in size we 
find, curiously enough, that the epithelium tends to creep over it from 
the base ; and it is in this way that these growths are often found com- 
pletely covered with ciliated epithelium. Precisely the same thing occurs 
in the ear where the similar so-called “polypus” admittedly consists 
originally of granulation tissue. In the tympanum such formations in- 
variably are or Have been associated with carious bone, a fact con- 
clusively proving their inflammatory origin ; yet even the epithelium of 
the tympanum creeps over these granulations, and covers thenr niore^r 
less comjdetely with columnar ciliated cells. 

Pindfleisch h^a described a fine reticular formation in the ordinary 
fungating granulation ; and in the pol 3 ^us we may find, associated with 
8Uch reticulum, round cells which become larger and fusiform in various 
places, and are gradually converted into fibrous tissue. At an equal rate 
with the increase of reticulum the tendency to absorb water becomes more 
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pronounced. Amid this increasingly coarse reticulum we find, in different 
parts, various quantities of cells of diverse shape and size ; varying, that is . 
to say, from the small granulation to the long fusiform cell, which probably ‘ 
produces the fibrous element. Such I believe to be the essential structure ^ 
of mucous polypus. ^ 

While admitting that pathologists commonly describe polypus of the 
nose as either myxoma or adenoma, yet for my part, although I have 
examined some hundreds of specimens, I have never succeeded in finding 
a true myxoma cell. In the younger growths we may find a cell appar- 
ently branched at the points where the fine reticular fibres cross one 
another ; yet an unmistakable myxoma cell I have never seen. 

But although, clinically speaking, the initial inflammatory attack 
which results in polypus is often accompanied by suppuration, yet ^ 
probably there is another method, possibly moiv frequent, in which these 
growths originate. A succession of acute attacks of cold in the head 
may gradually induce a chronic infiltration, weakening and thickening of 
a certain area of mucous membrane ; the fibrous elements, l)ecomiTig 
softened and granular, gradjially disappear into mucous fluid which 
steadily increases in the interspaces. New cells are produced which, 
accumulating into clusters, ultimately produce a definite projection above ^ 
the surface; and this granuloma may gradually pass through all the 
changes of fungating granulation tissue till a structure recognised as 
polypus is produced. In such case there need have been no loss of 
continuity in the epithelial surface. 

Clinically, as I have said, we arc perfectly familiar with the two 
different modes of formation; and, even if true myxomalous tissue 
occur occasionally in polypi, the fact does not militate in an^^ way 
against my view of the inflammatory origin of such growths. For, as^ I 
have pointed out upon the authority of Ilindfleisch, ordinary fungous 
granulations may contain a quantity of well-formed mucous tissue, pre-* 
senting a pale pink, watery appearance, sometimes even yellow and jelly- 
like. Virchow, moreover, teaches us that mucin is a common product 
in irritated connective tissue, and that thus it must be admitted as co- 
product of inflammation. 

In cases where the initial inflammatory attack is of sufficient intensity 
to produce molecular necrosis of the mucous membrane, where, moreover, 
the tendency to heal is not strong enough even to produce a polypus, the 
ulceration may extend to the muco-periosteum and expose the subjacent 
Ifbne. In such a way we may have masses of granhlation tissue, well- 
formed polypi, and carious bone coexisting side by side ; and where such 
a process takes place within any of the accessory cavities we then finu 
abscess and other consequences attendant upon the retention of pus. But 
these points will be considered in a subsequent section. 

Very frequently a portion of mucous membrane, especially when 
depending from the free border of the middle turbinal, presents such an 
appearance as makes one doubtful whether it should b# considered as a 
diffuse polypus or rather as a mass of hyperplasia ; nor will the microscope 
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materially assist us in drawing the distinction. And if such a fragment do 
-not appear sufficiently translucent to justify its being considered as 
polypus, we may, by soaking for a few minutes in water, so increase its 
size as to give it microscopically every characteristic of ordinary polypus 
tissue. ^ 

The description of the ordinary mucous polypus just mentioned docs 
not account for the classification generally given by surgeons. Wc arc 
told that the benign mucous polypus consists, as f have already remarked, 
either of myxoma or adenoma. The former misapprehension I have 
attempted to explain ; but the other is less easy to comprehend, seeing 
that the growths for which the name polypus is now reserved by rhinolo- 
gists neter present any glandular structure, except, indeed, in cases in 
^which the neoplasm consists rather of an oedematous hypertrophy of a 
widely-attached piece of nfucous membrane. The fact is that the surgeon 
has habitually confounded with polypus those curious lobulatcd or cauli- 
Hower-like growths which consist entirely in a hyperplasia of the mucous 
membrane covering the erectile tissue more especially developed over the 
inferior turbiiials. In such growths the normal mucous glands are often 
largely increased in size and number, and one readily realises how the 
name adenoma was applied to them. But, according to usual observance, 
the discussion of these growths belongs rather to the domain of chronic- 
hypertrophic rhinitis, although there is no good reason for discussing 
[idlypi as new growths if the former are not to be similarly considered. 

Clinical aspects. — On several occasions I have actually v/atched thu 
inception of a polypus in an attack of acute infiammation ; that is to say 
m cases where I knew that no suspicion of such growths had previously 
existed# The patient is seized with more or less severe pain, generally 
referred to the supraorbital region ; while the intensity of the swelling and 
the obstruction to breathing are altogether out of proportion to the degree 
df inflammation on the opposite side. The acuteness of the pain probably 
points to inflammatory tension deeper than the mucous surface, that is 
to say in the muco-periosteum, or perhaps in an ethmoidal cell. After 
two or three days of such pain I have seen a polypus appear in the 
middle meatus, perfectly translucent, pale pink in colour, and sharply 
defined. But the more ordinary course is for the patient, after complain- 
ing of a constant succession of colds in the head, to find that his nose is 
becoming persistently obstructed. He tells us he is always worse in 
damp weather, he walks and sleeps with his mouth open, his eyes become^ 
watery and bloodshot, and his nose frequently widens across the bridge ; 
unable to obtain any satisfaction from blowing his nose, he is perpetually 
wiping it ; he loses his senses of smell and taste, and becomes a woe- 
begone object. In the earlier stages sneezing is often a prominent 
^nd very distressing symptom ^ but as the obstruction increases the 
mucous membrane becomes less sensitive to tactile stimulation, and the 
sneezing may disappear altogether. 

With his nose tw^ubles the patient may show symptoms of an extensive 
catarrh of the larynx, trachea, and bronchial tubes j and not infrequently 
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the asthmatic and bronchitic troubles mask the nasal altogether. By some 
authorities, especially in the German and American schools (Hack 
Bosworth, and others), such symptoms are supposed to result from reflex 
action originating in the nasal mucous membrane ; but, so rare is it to 
find the asthma cured by removing polypi, it is probably mf^re correct 
to consider the bronchitic and nasal conditions as several local manifesta- 
tions of a chronic inflammatory process pervading the whole tract of 
respiratory mucous membrane. And I am prepared to emphasise this 
view, knowing full well that the rectification of nasal abnormalities other 
than polypus often results in a most remarkable cure of the bronchial 
symptoms. 

Treatment. — Various remedies have from time to time been ^ggested 
for the absorption of mucous polypus, but as a matter of fact they nearly^ 
all result in failure. Astringents sometimes appear to have a temporary 
effect in contracting the size of the smaller growths ; and where these 
consist chiefly in masses of fungating granulation tissue, doubtless the 
stronger astringents and caustics may be of material benefit. I have found, 
for instance, zinc chloride (gr. xx. or xxx. ad 5j.) of considerable service, 
and chromic acid (gr. x. ad ^j.) or silver nitrate (gr. xxx. ad. gj.) may 
be equally efficacious ; but every such case is infinitely better treated upon 
ordinary surgical principles. Masses of granulation are best eradicated 
with the curette, while the larger growths, which we disting\iish as polypi, 
are best removed by the cold snare. Many advocate the use of the incan- 
descent snare, but I fail to see the advantage of it ; while risks of scalding 
from the generation of steam are obvious. 

Benign growths of the nose other than mucous j^olypi , — Besides mucoiih 
polypi there are other growths which must at least be enrwaierated 
in this place. Those curious cauliflower developments so common in 
hypertrophic rhinitis, especially as it affects the erectile tissue and 'the 
inferior turbinals, actually belong to the section of rhinitis. They cotl- 
sist of erectile tissue infiltrated with large masses of granulation tissue, 
maintained by some authors to be lymphoid. In old-standing cases they 
grow more fibrous, and under certain conditions lose their ruddy hue, 
becoming oedematous and colourless ; in this case the fibro-cellular 
elements become infiltrated with mucin and water, and the growths ver} 
closely resemble many instances of ordinary polypus. When finely 
lobulated and very substantial they have frequently been mistaken for 
papilloma, and recorded as such. 

^ Papilloma is actually very rare in the Schneiderian membrane ; though 
occasionally small specimens are found, attached to the septum or in the 
'{^estibule, which have all the appearance of such growths as found on 
other distributions of mucous membrane. I have seen a few examples ot 
well-developed papilloma covering the surface of a long-standing mucous 
polypus, when projecting between the alee and constantly exposed to the 
friction of the handkerchief. Such a development has no connection 
whatever with any tendency in the parent growth to originate malign^"^*^^ 
disease. 
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Malignant ^ disease of the imsal cavities. — Malignant disease of the nose 
. tails rather within the domain of the surgeon, and needs but little notice in 
* these pages. According to Erichsen, the transmutation of mucous polypus 
into epithelioma is by no means a rare occurrence. That this is an error 
IS an opinion which I believe every author will now accept. After having 
treated more than a thousand cases of polypus, I have never seen these 
benign growths degenerate into malignant, although I have seen sarcoma 
and mucous polypus associated in the same nasal fossa. Sarcoma is decidedly 
commoner in the nose than epithelioma ; and I may add, as a charac- 
teristic of the former in this region, that its malignancy is prolxildy more 
difficult to estimate on microscopical examination than in other regions. 
Cases h^c been recorded of complete cure of sarcoma by intra-nasal 
^operation alone. I am^watching a patient of my own who presented every 
symptom of malignancy, '•both clinical and microscopical, in whoso case 
the surgeons declined to interfere, yet for over four years now ho has 
presented no indications of recurrence. The treatment was entirely intra- 
nasal, and extended over three years ; the tendency to recurrence, at first 
extraordinarily rapid, gradually diminished until it has ceased now, I 
l)elieve, altogether. Probably all the cases of so-c<illcd fibrous tumour 
^found in £^dolescents, which make such frightful local ravages, separat- 
ing and protruding the eyes, flattening the nose, and producing “frog- 
face,” are actually sarcoma. Enchondroma has also been describerl as a 
cause of like symptoms. 

Affections of the nasal bones. — The pathological conditions en- 
countered in certain conditions of inflammation, as it involves the osseous 
structures of the nose, are inseparably associated with the subject of 
polypus. That simple inflammation, unsupported by any constitutional 
flyscrasia, may result in exposure of bone is a fact which can no longer 
be’ disputed. As I have said, wherever we find granulations or polypi 
tilling the middle meatus, and attended by suppuration, careful insertion of 
a blunt probe into the <liseased region will readily reveal patches of 
carious bone. But the cases are extremely rare in which the inflammation 
IS sufficiently intense to set up more than a superficial molecular necrosis. 
Undoubtedly at times a sequestrum may be produced, although, so far as 
I am aware, never of any more important part than a fragment of the free 
border of one or other turbinated bone. Whenever large sequestra are 
discovered there can be little doubt as to the syphilitic origin of the 
disease. So far we are unacquainted with any essential differences from 
similar processes in other bones : the same inflammatory mischief which* 
hi one spot, led to the substitution of a layer of granulation tissue for the 
normal periosteum, may in adjacent spots produce an accumulation bf 
osteoclast^ causing extensive absorption of bone ; or yet again may lead 
•^0 a more chronic process which has been called by Billroth osteophytic 
I'^'riostitis. So far as I am aware, the majority of cases of caries in the 
nose have not been attributable to tubercle. 

But there is yet another condition of bone disease observed, so far 

I know, only in the nose, the pathology of which has not yet been 
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satisfacjtorily studied. We may occasionally detect by the probe an 
extensive surface of bare bone, uncovered even by granulations, not. 
presenting the roughness of an ordinary sequestrum, and, so far from ’ 
being friable, of an ivory hardness. Suppuration occurs from the 
neighbourhood of these exposed surfaces, if not actually fjom them 
and there are always granulations in the vicinity. Such conditions 1 
have watched for many months at a time without the formation of a 
sequestrum. Probably the phenomenon is due to a gradual interstitial 
condensation of bone with encroachment upon the Haversian canals, and 
even obliteration of them \ thus depriving any rudimentary granulation of 
its necessary blood-supply, and reducing suppuration to a minimum. But 
the process of condensation is so gradual that no attempt at I'epair 
made by throwing off the necrosing surface ; and possibly the very coiu 
densation minimises the risks of local infective ^processes, and lessens tho" 
danger of extension. In some such manner we may perhaps account for the 
rarity with which these diseases extend into the cranial cavity. Osteopliyiic 
pei'iostitis may lead to the most extraordinary overgrowths of the bone 
itself, more especially when it affects the middle turbinal. The hyper- 
trophy of the free border of this bone is indeed sometimes so exaggerated 
as to bring it in contact with some portion of the under surface, where 
such extensive adhesion may take place as to enclose a perfectly sealed* 
space lined, of course, with mucous membrane continually pouring out its 
secretion. This is one of the methods in which the rare and curious 
osseous cyst is formed, which sometimes assumes such a magnitude as to 
fill the fossa completely, and even to widen the bridge of the nose, separate 
the orbits, and induce so much deviation of the septum as to block tlu* 
other nasal fossa also. Such cysts necessarily have walls the thickness ot 
which is in inverse ratio to the volume ; while the contents vary from a 
thin mucus to a dense atheromatous matter. Occasionally small polypi 
are found studding both inner and outer surfaces. — G. MacD. * 

Rhinoscleroma. — This disease, which is exceedingly rare, was first 
described by Hebra in 1870. 

Etiology . — Very little is known of the conditions under which 
rhinoscleroma originates. The majority of cases have occurred in the 
south-east of Europe. A few cases have been reported in Central 
America, Egypt, and India. The first case shown in this country was that 
of a Guatemalan, aged 18, who was brought before the Pathological 
Society by Dr. Payne and Sir F. Semon in 1884. The somewhat narrow 
geographical distribution of the disease would seem to point to sonic 
eiidemic condition as its cause. An instance of the transference of the 
disease by contagion has been reported. , 

Morbid auatomy and pathology . — The sites of predilection of the 
scleroma are the cartilaginous part of the nose, the commencement of the 
bony part of the nasal cavity, the choanae and the larynx below the glotp- 
Each of these places may be affected independently, and not by extension 
from one part to the other. In exceptional cases the neoplasm ha" 
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started in the pharynx or hard palate. The disease may be considered as 
a chronic infective granuloma ; that is to say, a round-celled intiltration 
and a large amount of fibrous tissue are present ; there are also numerous 
larger cells and spaces, “vacuoles,” formed by hyaline degeneration of 
the larger «ells. Micro-organisms, first observed by Frisch, resembling in 
ni;iny respects Friedlandcr’s pneumococcus, are found m larger cells the 
vacuoles, blood-vessels and lymphatics of the aftocted pai t. They can 
1)(^ stained by Gram’s method. Inoculation experiments on animals have 
given no very definite results. 

Si/mptoms . — Necessarily the symptoms vaiy according to the part 
.dfccted.^ Out of eighty-five cases the mucous membrane of the nose was 
,ittacked in eighty-one, the cutaneous covering of the nose in se\cnty-four 
•the pharynx in fifty-se's^n, the larynx in nineteen, the triichea in five, the 
npi)ei* lip in forty-six, the Tij^per jnw in sixteen, the hai d palate in seven- 
teen, the tongue in four, the lower lip in two, the lachrymal tract in five, 
and the ear in one case. AA'hen the nose is affected, obstruction, which may 
1)0 complete, is the symptom chiefly complained of; there may be some 
discharge and even a little bleeding. Pain is usually absent, ‘but there 
may be some tenderness. The neoplasm occurs in slightly elevated plates 
nr nodules of a red colour, smooth on the suiface, and as hard as cartilage. 
In very exceptional cases the growth has been somewhat soft and of a 
[lojypoidal appearance. In the larynx scleroma may cause urgent dys- 
pna'a, and Handler has shown that chorditis vocalis inferioi* hyportrojdiica 
IS simply a variety of the siime disease. Evidcmcc' is stroiigly in favour of 
the view th^t Stoerk’s blenorrhtea is scleroma of the up])cr air-passages. 

Diagnosis . — Khinoscleroma may be distinguished from lu[)us, tuber- 
tulosis,%nalignant disease, and syphilis by its slow progress and by the 
absence of uleeration and offensive discharge. The want of lesjionse to 
an antisyphilitic treatment will confirm the diagnosis as against syj)hilis. 
There may be some difficulty in distinguishing keloid fi om i hinoscleroma ; 
hut the former is rarely met with in the nose. The crucial ])oint, hoAvever, 
HI the diagnosis of rhinoscleroma is the detection of the chaiactcristic 
bacilli in portions of the growth removed foi- the purpose. 

Prognosis . — The disease is a very chronic one, and cases are on record 
Hi which it has existed for upwards of Wenty years. The only dangerous 
uii'iety is that which attacks the larynx. Cases have been reported in 
"nich a complete involution of the growth, verified by microscopic 
pamination, has tal^en place after an attack of fever; in one instance the^ 
over was typhus, in another possibly of malarial origin. 

treatment . — Attempts have been made, but with very partial succes^ 
maintain the patency of the nose by means of the galvano-cautcry and 
Hiife. Good results have been reported from injections of 1 to 12 per- 
solutions of arsenic into the affected part ; a 2 per cent solution of 
^•'^1 Kilic acid has been used in the same way. The two latter methods are 
^'orthy of trial. If stenosis of the larynx be threatened, tracheotomy 
^^^st bo performed.® 

Glanders. — The nose may be affected in the acu£e form, to which 
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the nacne glanders was at one time restricted 3 or it may be attacked 
during the course of the chronic form (the farcy of horses). 

The disease is frequently contracted by the secretion of the nasal 
mucous membrane of the diseased animal coming in contact with the 
nasal mucous membrane of the patient. In these cases Jhe earliest 
,4^jrmptoms are met with in the nose. At first a thin mucus is secreted, 
la^id the nose becomes swollen, red, and painful 3 the swelling may cxteiul 
to the face. After a time the discharge becomes thicker, muco-purulent, 
stained Avith blood and very offensive, and the nostrils may be blocked 
with crusts. The nasal mucous membrane is greatly swollen, and the 
lining membrane of the accessory sinuses is similarly affected. In some 
of the chronic cases tubercle-like nodules form and lead to ulefiration of 
the mucous membrane and necrosis of the septupi. The nose is not s(j, 
generally affected in man as in the horse 3 the®disease may run its course 
without implication of the nose, or the nasal mucous membrane may not 
be involved until the later stages of the disease in the second or third 
week. 

Diagnosis . — If the nose be early affected and the disease run a rapid 
course the diagnosis is easy, especially if the patient’s occupation be con- 
nected with horses. In the more chronic forms the nasal affection mav 
be confounded with tuberculosis or syphilis 3 but the cutaneous affections 
of glanders are not seen in tuberculosis, and the disease does not yield to 
anti-syphilitic treatment. Moreover, the characteristic bacilli of glanders 
should be sought for in the morbid secretions. For further information 
the reader is referred to the article “Glanders” in this work (vol. 11. 
p. 513 ). 

Treatment . — All that can be done locally is to keep the nostrils clean 
by frequently spraying them with such antiseptic solutions as Avealx 
solutions of creasote, carbolic acid, or permanganate of potassium. 
occasional application of solution of nitrate of silver or tincture of iodii^’ 
may be tried. — F. de H. H. 

Nasal Neuroses. — Olfactory Neuroses. — The olfactory nerve is tlu 
nerve of the special sense of smell. Numerous nervous filaments deri^n(l ^ 
from the olfactory bulb pass through the foramina in the cribriform platt? 
to the mucous membrane of the upper part of the septum and of tlu' 
outer walls as far down as the middle turbinated body, and to the olfactory 
^ cells of Max Schultze from which the fine terminal filaments pass througli 
the external limiting membrane of v. Brunn, to lie between the colunin^^^ 
epithelial cells. The mucous membrane here is peculiarly soft, thick 
delicate, pulpy and highly vascular. For the normal perception of odoui"^ 
it is essential that the odoriferous particles should reach the mucouj 
membrane of the upper part of the nasal passages, and that these slioul< 
be in a moist condition 3 thus any local abnormality preventing inspiration^ 
through the nasal passages, or the presence of polypi or collections 0 
mucus and secretions, or a permanently dry condiBion of the mucou 
membrane, will interfere Avith the sense of smell or completely destroy n • 



DISEASES OF THE NOSE 


695 


The terminal filaments of the olfactory nerve may be impaired in 
various chronic conditions of the mucous membrane, inflammatory and 
degenerative ; thus in chronic rhinitis, or as the result of irritating in- 
jections or sprays, or douches, there may be more or less defect of smell. 

In testing the sense of smell it is imperative to exclude substances, 
such as aiflmonia, which act on the nerve of common sensation ; lest we 
confuse olfactory and purely sensory impressions. Musk or some such 
scent should be used as the test. 

Anosmia, or complete loss of the sense of smell, is frequently observed 
in polypus cases, as a consequence of disease of the fifth nerve ; or in the 
dry atrophic condition of the mucosa in atrophic rhinitis. It may bo cither 
unilateml or bilateral ; and may result from congenital defects, blows 
or falls on the head producing fracture of the cribriform plate, basilar 
meningitis, intracranial* t'imours, syphilitic disease, embolism or hiemor- 
rhage of the middle cerebral artery, or from the less gross central lesions 
associated with epilepsy, locomotor ataxia, general paralysis, hysteria 
and insanity. A few cases of unilateral destruction of the olfactory bulb 
with anosmia are recorded, and in these the left bulb has always been the 
one affected. Anosmia is very rarely detected in intracranial Inemorrhagcs 
or tumours, as in the few cases in which the sense of olfaction is inter- 
fered with their effect is almost always unilateral. Anosmia has ]>cen 
observed to follow the removal of both ovaries. 

■ Parosmia, or perversion of the sense of smell, in which imaginary or 
subjective perceptions of odours are present, is usually central. It occurs 
m hysteria, hypochondriasis, epilepsy, influenza, and lesions of the 
anterior t<6mporal lobes ; it is important to know that it may ho the 
first, one of the first, signs of mental derangement. Olfactory hallucina- 
tions have been known to occur in cases of sexual neurasthenia. 

Hyperosmia, or hypera3sthesia of the olfactory nerve, with increased 
'•sensitiveness to smell, may arise in neurasthenic conditions with exaggera- 
tion of all nervous iinpression.s, in hysteria and hy])ochon(lriasis, oi’ as the 
result of irriUitive lesions affecting the olfactory bulbs. 

The prognosis in anosmia will depend very much on the specitil cause 
of the loss of the sense of smell. If it be duo to nasal polypi, or other 
removable causes, the prognosis is favourable, provided the loss of function 
have not persisted for a long time ; after two years the sense is seldom 
regained. But when associated with degeneration of the mucous mem- 
brane, as in syphilitic disease or atrophic rhinitis, the olfactory end organs 
soon become atrophied and the prognosis hopeless. Loss of smell due 
organic central nerve lesions will rarely be restored ; on the other hand, 
the prognosis in functional anosmia and parosmia, except in cases when 
this symptom precedes insanity, is generally favourable. 

Treaiineyit, — If the neurosis of olfaction be due to local disease this 
should be treated, and, with the removal of the cause, the functions of 
the olfactory nerve may possibly be restored ; but very little more can 
he done. Local, galvanisation and faradisation may prove useful, and 
strychnine and arsenic may be given internally. 
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The treatment of anosmia and parosmia due to central nervous affec- 
tions resolves itself into the treatment of the various causes of the disease 
The purely functional cases should be treated by nervine tonics, change 
of air and rest ; while in women any irregularity in menstruation, or other- 
wise, should receive attention. 

Sensory and Reflex Neuroses of the Nose. — A great clea^ has been 
recently said and written in reference to the sensory neuroses of the nose 
That these neuroses occur, and that their effect may be far-reaching, there 
is now no room for doubt. But while, on the one hand, there has been a 
tendency on the part of some clinicians to ignore the obvious existence of 
these diseases, there has been an unfortunate proclivity of late to refer all 
and sundry obscure neuroses to the nose, and to explain their occurrence a> 
nasal reflex phenomena. We would emphasise the importance of being 
on our guard against this prevalent error, while®giVing due regard to the 
large class of cases that may legitimately be included under the term 
'imsal muroses. 

When we remember the intimate anatomical correlation between the 
nerves supplying the nose and other regions around or more distantly 
situated, it is easy to conceive that centripetal impulses from the ne^^ es 
in the nasal passages may have far-reaching reflex effects. The nasal 
mucous membrane is supplied with ordinary sensation by the ethmoidal 
branch of the nasal nerve and branches from Mcckcl^s ganglion. This is 
connected with the Gasserian ganglion, which, in turn, is in relation with 
the carotid plexus of the sympathetic and perhaps with the pneumogastric. 
The arterial supply to the mucous membrane and to the erectile tissue of 
the turbinated bodies is controlled by vaso-motor nerves froili Mockers 
ganglion, and is under the control of the vaso-motor centres in the ni^liillii. 

The physiological nasal reflexes are sneezing, coughing, lachrymatioii, 
and vaso-motor changes producing increased secretion. Their intimate 
relationship with other reflex areas is seen in the effect of bright sunlight on • 
the eye producing lachrymation, coughing, and rhinorrhoea; in the fact that 
particles of food in the larynx give rise to lachrymation as well as to cough, 
and again in the reflex cough due to irritation in the ear. In some sus- 
ceptible persons, if certain portions of the nasal mucous membrane are 
irritated by a probe, sneezing and lachrymation ensue ; and if the turbinals 
are irritated posteriorly, especially if the Eustachian orifices are touched, 
cough is often excited. Dust and particles of foreign matter and irritating 
vapours produce similar effects. The specially sensitive spots — called hyper- 
aeathetic areas — are situated on the posterior extremity V)f the inferior tur- 
binal and the corresponding portion of the septum, at the anterior extremity 
of ^he superior turbinated body, at the anterior extremity of the middle 
turbinated and the corresponding portion of the septum ; to these must be 
added the lips of the Eustachian tubes. Further, it has been shown that 
irritation of the nose may produce arrest of respiration and syncope from 
temporary arrest of the heart’s action ; similar effects are sometimes 
observed as the result of strong odours. Unilateral exophthalmos and 
increased pulse frequency have been observed (Semon) to follow an opera- 
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tion for nasal polypi ; it is questionable, however, whether thesp events 
stood in the relation of cause and effect. 

Hyperaesthesia is generally associated with a more or less definitely 
aI)iiormal condition of the nasal mucous membrane ; often, however, no 
abnormality can be detected. It is usually associated with sneezing and 
rhinorrha3a, and is generally the immediate local factor in “hay fever,” 
nasal cough, and so forth. It may be due to any irritation or catarrhal 
inflammation in neurotic subjects ; or it may result from central or from 
reflex causes in the eye, the ear, or the digestive or genital oigans. 

Incomplete anjesthesia results from various chronic dc'generativ^e 
diseases of the mucous membrane, and in many cases of polypus, 'fotal 
an;csth(!sia may be duo to degeneration or (Icstruction of the sensory 
nerves, as in cerebral^ tumour or in intracranial syphilis; or it may be 
functional, as in hysteria.* 

Kami cough . — Occjisionally cases arise in whicli tlicre is a hard, per- 
sistent, dry cough, which ceases during slecji, due to an exaggeration of 
the normal nasal reflex cough. It may sometinu's be excited by touching 
the sensitive parts of the nasal mucous membrane witli a probe. If there 
b(i no pulmormry disease, and no other cause for such a cougli can be 
detected, the possibility of its nasal origin should be borne in mind. 
Post-nasal growths will also excite it sometimes ; but in cases of this 
class it may be due to irritation in the car. 

Vaso-motop Neuroses. — Vascular cngorg('ment of tin; nasal mucosa 
and distension of the erectile tissues, especially of the tnibinated bodies, 
occur in two forms : (a) J^eriodic vascular sw(‘lling ; (h) Vascular 

engorgement with coryza (vaso-motor coi yza), and various reflex neuroses, 
as in paroxysmal sneezing. 

Periodic vascular engorgement and swelling of the erectile tissues is 
generally associated Avith nervous prostration oi* imjierfect digesti(ni. 
*'l’lie fulness of the nasal mucosa produces more or less obstni(‘tion in one 
or both Tiasal passages; it comes and goes, and is usually Avorse at night 
on going to bed. Very often an examination is made just at the 
time Avhen the SAvelling has subsided and nothing abnormal can be dc- 
l(!cted. If the patient be seen Avhile the nose is obstructed by the 
turgidity of the tissues the real nature of tlui aflection is readily dis- 
tinguished from hypertrophic rhinitis on applying u cocaine sjiray ; Avhen 
Aaso-motor swelling entirely dis«appears. In some cases, particularly in 
gouty and dyspeptic patients, the engorgement of the mucous mem- 
brane is accompanied by redness and swelling of the nose cxternal/y 
and flushing of the face. 

Those changes are prone to occur — (i.) in persons of the neurdlic 
temperanjent who have run down from hard brain work ; (ii.) in gouty 
patients ; (iii.) from abuse of alcohol ; (iv.) in neurotic Avomen, especially 
at the menstrual period. 

The treatment must be mainly directed towards improvement of the 
general health by nerve tonics, mas.sage, cold baths, and out-oMoor 
exercises. It is sometimes necessary to use the galvano-cautery, linear 
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cauterisations being made over the turbinated bodies ; and if chronic 
rhinitis exist, suitable local treatment will be required. 

Paroxysmal sneezing may be due (a) to reflex peripheral irritation ; 
(6) to a central neurosis. The physiological mechanism of sneezing may lie 
briefly described as a reflex act brought about by irritation of the tri- 
geminal nerve, either in the nasal passages or in other regions which it 
supplies. 

We have met with cases in neurotic women in which it occurred in 
paroxysms of thirty or forty sneezes, especially on rising in the morning, 
and when the face was plunged into cold water ; and similar cases have 
been frequently recorded. In a few cases there is no rhinorrhoea ; but 
as a rule there is lachrymation and stuffiness of the nose followed by 
watery discharge, and a pain in the bridge of the nose. Prolonged 
attacks are very exhausting. • ^ 

Paroxysmal sneezing is generally due to a hyperaesthetic condition 
of the nasal mucous membrane, and it is set up by the irritation of 
particles of dust. 

“ Hay fever ” is a form of paroxysmal sneezing usually brought about 
by the irritation of certain kinds of pollen. Some patients are peculiarly 
susceptible to the effluvia of certain animals — for instance, the cat, horse, 
or dog, and invariably suffer from sneezing or asthma when in proximity ' 
to these animals ; others are similarly affected by peaches, violets, 
musk, peppermint, ipecacuanha, lycopodium, and so on. The exciting 
causes of paroxysmal sneezing are such that although every one is 
continually exposed to their influence, yet comparatively few persons 
suffer ; thus it is obvious that individual predisposition is nebessary for 
the occurrence of the affection. Patients are almost invariably pf the 
neurotic temperament, especially dwellers in cities ; and there can be no ^ 
doubt that, to some extent, the predisposition is hereditary. The caiisbs 
being so general and yet paroxysmal sneezing being relatively so rare, .i* 
third factor must be necessary for its occurrence ; and in most cases 
some local abnormalities will be found in the nasal passages, the most 
frequent being (a) hypertrophic rhinitis; (Z/) spurs and bony projections 
of the turbinated bones or of the septum ; (c) deviations of the septum , 
(c?) polypi; (e) old post -nasal vegetations; (/) areas of hypersesthosia 
in the nasal mucous membrane. 

Thus it appears that paroxysmal sneezing is the conjoint result of 
three factors : — (i.) The predisposing neurasthenic constitutional state . 
(fi.) an external irritant ; (iii.) a pathological state of the nasal passage^. 

Asthma. — By the law of irradiation of reflex action — by the exten- 
sion, that is, of reflex action from nerves in which it first appears to 
neighbouring ones, by means of the communications between the different 
systems or groups of ganglionic cells — persistent irritation in the nose may 
result in spasmodic asthma. It has long been known that asthma 
sometimes associated with intra-nasal disease, but it is only since Voltolinis 
classical case of asthma, which he cured by the removal of nasal polyp^j 
that attention has been directed to the causal connection between 
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dis6as0 and asthma. Whilst this connection, in our experience, is un- 
deniable, we must again state that at present there is perhaps too strong 
a tendency to attribute asthma to any slight departure from the normal 
anatomical configuration of the intra-nasal structures. 

No c^pubt, in a good many cases, it is extremely difficult to determine 
how far the asthma and the associated nasal phenomena are but difterent 
concomitant expressions of a common central neurosis ; namely, a peculiar 
condition of the nerve-centres in which paroxysms may ho excited by 
various peripheral irritations ; for paroxysmal sneezing and coryza often 
precede, accompany, or alternate with attacks of spasmodic asthma. 
And just as we observe that attacks of asthma by frequent recur- 
rence feay eventually lead to chronic bronchitis and emphysema, so we 
likewise find that paroxysmal sneezing and coryzii may result in a form 
of chronic rhinitis, which is then the consecpienco but not the cause of 
the asthma. 

Further, we have to consider that when nasal coryza results from the 
action of some irritant conveyed by the inspired air, it is probable that 
the lower air-passages, though in a less degree, arc simultaneously ex- 
posed to its influence ; thus the asthma may be duo to the latter 
influence. When the nose is partially or completely obstructed, and 
respiration oral, the defective filtration and warming of the inspired aii* 
will injure the lower respiratory tract. In these cases restoration of the 
nasal functions by appropriate local treatment will save the bronchial 
mucous membrane from much of the irritation to which it was previously 
subjected. 

Treatment . — In paroxysmal sneezing and asthma, as in all sensory and 
refleii neuroses of the nose, treatment should be mainly directed to over- 
coming the underlying neurasthenia by appropriate nervine tonics — such 
as phosphorus, iron, arsenic, valerianate of zinc — and by general hygienic 
measures. The nasal conditions should, of course, bo carefully investi- 
gated ; and if positively morbid changes be detected, such as are 
reasonably likely to cause the reflex neurosis, these must receive appro- 
priate treatment ; but the discovery of a small spur on the se])tum or of 
a small amount of erectile swelling on the middle or lower turlnnated 
hones should not be proclaimed at once as the undoubted cause of th(j 
malady. Caution is the more necessary in these cases as it is very 
difficult, and often impossible, to distinguish between the cases in which 
intra-nasal treatment is likely to prove beneficial and those in which 
but a temporary effect ^v^ll be obtained, or none. On the otljer hind, 
we may say that a good many cases of paroxysmal sneezing will probably 
be improved by local treatment; and, in a considerably smaller propor- 
tion, that asthmatic paroxysms may bo cut short or considerably relieved 
^>y spraying a solution of cocaine into the nasal passages. If chronic 
hypertrophic rhinitis, or polypi, or any other manifest nasal disease be 
found, it should certainly bo treated in the hope that the neuroses may 
be relieved thereby ; but assurance of cure by nasal treatment cannot 
be giv ^ jfc o patients even if the concomitant nasal affection be well 
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XQMYftA., Jot "NTfe CautVOt remove a hereditary or an acquired instability of 
the nerve-centres. Nevertheless, by nasal treatment we sometimes obtain 
most brilliant results and perfect relief from all symptoms, particularly in 
cases in which nasal polypi and bronchial asthma coexist. 

In paroxysmal sneezing, when the only abnormality is erectile swelling 
and vascular injection of the mucous membrane, we may cauterise the 
swollen parts superficially. The best plan is to ascertain, before applying 
cocaine, if there are any sensitive spots, and then to cauterise these after 
the cocaine has been applied. 

A method followed by one of us (W. W.), with most gratifying 
results, is to spray the nasal passages cautiously with an aqueous solu- 
tion of “ iodic hydrarg ” (a combination of the iodides of mercury and 
potassium) of the strength of 1 part in 100. A ^cocaine spray should 
be used beforehand, but, as the cocaine is destro}^d by the mercurial salt, 
it is necessary to relieve the pain which very rapidly ensues by a hypo- 
dermic injection of morphine. The solution is intensely irritating, and 
care is necessary lest it get into the eyes or into the throat. The mucous 
membrane of the nose becomes much congested and swollen. In about 
three hours the pain and swelling subside, and are followed by a simple nasal 
catarrh lasting two or three days. In suitable cases, if this be efficiently 
done at the onset of the symptoms of that form of paroxysmal sneezing 
distinguished by the name of “ hay fever,” the patient will remain frec^ 
from symptoms throughout the season ; and there are very few persons 
who have suffered from the affection who will not readily undei’go this 
or any treatment that offers a fair prospect of relief. This method has 
the advantage of leaving the sense of smell unimpaired, and involves no 
destruction of tissue. It may have to be repeated the following year, 
but in some cases the relief has extended over several years. 

Cocaine should never be recommended as a routine method for the 
relief of paroxysmal sneezing. It tends to aggravate the condition after 
its transient effects have passed off. Moreover, serious symptoms of acute 
cocaine poisoning may suddenly declare themselves, even after the patient 
has to all appearances become quite accustomed to the use of the drug. 
[Vide art. “Cocaine,” vol. ii. p. 904.] 

Idiopathic rhinorrhosa is a name applied to an affection in which 
the prominent symptom consists in a profuse watery discharge from the 
nasal raucous membrane. While the group of cases comprised under this 
heading are probably due to a variety of etiological factors, they are all 
essSntially vaso-motor neuroses. In some cases the copious discharge is 
the only symptom ; in others it is accompanied by sneezing and lachry- 
matfbn, and is in fact a form of paroxysmal coryza and sneezing in which 
the coryza is the prominent feature. In most cases the patients* are of 
neurotic temperament ; physical shock, hard brain work, exposure to cold, 
are the chief exciting causes’ to which it has been attributed ; but in other 
cases it comes on suddenly without apparent cause. In a case recorded 
by Dr. Althaus it was associated with anaesthesia of the legions supplied 
by the fifth cranial nerve. In a case recently reported it was associated 
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with disease of the pituitary body ; usually, however, its cause has re- 
mained in obscurity. Sometimes this rhiiiorrhwa is an escape of cerebro- 
spinal fluid through the nose. In such cases, which appe<ar to ho more 
frequent than hitherto supposed, the discharge is usually unilateral, and 
its quantity sometimes very considerable. ’ 

The symptoms may begin with some itching or pricking sensations in 
the nose. When the discharge has continued for some hom s the mucous 
membrane becomes swollen and a?deniatous. The copious clear coloui'- 
less or slightly yellow discharge consists of water with traces of chloi ide 
of sodium and mucus. The amount varies very much ; in some cases as 
much as two or three quarts have come away in the twenty-four houi s. 

In <thc intervals between the periodic attacks the mucous membrane 
resumes its normal aspect \ but when the affection has existed for a con- 
siderable time the mciccea becomes sodden ami there is a teiulency to 
mucous polypi. The disease may recur for months or ye;irs, Init eventu- 
ally it nearly always ceases spontaneously. 

Coryza osdematosa is very closely allied to idiopathic rhinorrlKca. 
It consists of a serous infiltration into the connective tissue of the infciior 
and middle turbinated bodies, which is sometimes migratory and 
suddenly appears in other regions supplied by the trigeminus as it leaves 
the nasal passages. It is apparently connected with some irregularity of 
digestion in neurotic subjects. 

' No treatment appears to have any lasting results. Galvano-cautcrisa- 
tioii of the turbinated bodies may give relief, l)ut local treatment is 
generally without any lasting effect. General hygienic measures and con- 
stitutional' treatment should be adopted. 

Epilepsy is said to have been due in some instances to intra-nasal 
disease, the treatment of which relieved the patient of this grave neurosis. 

' Many other neuroses — such as tinnitus, vertigo, headache, chorea, 
"asthenopia, Graves' disease, facial erythema — have been attributed in like 
manner to iiitra-nasal disease. The possibility of their (jccurrencc must 
he admitted, but such cases are at most extremely rare. — F. 8. and W. W. 


Foreign bodies in the nose. — Foreign bodies may find their way 
into the nasal passages under various circumstances. Children frequently 
put foreign bodies up their noses ; hysterical women and lunatics may do 
the same. Bullets and portions of knives and other sharp instruments, 
penetrating the skin, have thus entered the nasal fossae. Plugs introducecl 
to control epistaxis have occasionally been forgotten. In some cases 'a 
foreign body has been forced into the naso-pharyngeal cavity in the act 
of vomiting. Among the most common articles met with in the nose Are 
fruit stones, beans, buttons, beads, pieces of wood or slate pencil, shells 
Of pebbles. A supernumerary tooth sometimes erupts into the nasal 
cavity. 

Symptmns . — The symptoms depend in great measure upon the nature, 
size, and shape of«the foreign body. As a rule, the presence of a foreign 
lx)dy in the nose sets up a discharge which at first is muco-purulent ; but 
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it iua>y Ijpconic fcetid sind tinged with hlood. In most csises pain is com- 
plained of, and the pain may radiate over the side of the face. Where 
the foreign body is large, or has caused much swelling, there is obstruc- 
tion of the affected nostril. There is often sympathetic disturbance of 
the eye and ear, as shown by increased secretion of tears, earache, tin- 
nitus, and even otitis media. The voice may have a nasal t\V’ang, and 
attacks of sneezing, giddiness, and vomiting have been described. 
Delirium has occurred in a child. In process of time toleration may be 
established, and instances have been recorded of foreign bodies lying in 
the nose for many years without giving rise to any marked symptoms. 

Diagnosis . — The existence of a unilateral purulent, foetid, or bloody 
discharge from the nose, especially in a child, should always lead us to 
suspect a foreign body. If there be any doubt in the matter, careful 
spraying of the nose, and the use of the probe ' after cocainisation of 
the nasal mucous membrane, will usually clear up the diagnosis. If the 
patient be a child it may be necessary to give a general anaisthetic in 
order to make a satisfactory examination without injury to the soft parts. 

Treatment . — In most cases the foreign body can be removed most 
readily by means of the forceps or the snare. A modification of Leroy 
d’Etiolle’s instrument used in aural cases, or a strabismus hook, may be 
employed for the same purpose. Gross’ nasal spud or probe, with cork- 
screw point, will be found useful for the removal of peas and other soft 
substances. Should it not be possilde to remove the foreign body 
anteriorly, it may be necessary to push it backwards into the pharynx , 
while doing so the operator should introduce his finger into the patient’s 
throat, so as to prevent the body passing into the larynx. 

For all these procedures the nasal mucous membrane should be 
anaesthetised with a 20 per cent solution of cocaine. If the patient 
be a child, his arms should be secured by a shawl wrapped round them . 
or a general anaesthetic should be given. The pneumatic method some- 
times answers; this is best effected by introducing the nozzle of a 
Politzer’s bag into the patient’s nostril, and then suddenly compressing 
the bag as the patient swallows some water, as in inflation of the Eus- 


tachian tube. , 

The attempt to expel the foreign body by a stream of water passcu 
into the unobstructed nostril is attended with serious risk of setting up 
otitis media by the entrance of water into the Eustachian tube. The 
administration of sternutatories is another plan which had better be 
avoided. 

Rhinoliths. — This name has been applied to the deposition of calcare- 
ous matter within the nose, forming a stone or nasal calculus. 

Etiology . — Women are much more subject to this affection than men. 
Of 110 cases collected by Seeligmann, 62 occurred in women, 29^ in men, 
in 9 the sex was not recorded. No obvious explanation of this preter- 
ence is forthcoming ; it has been suggested that women blow their nos^ 
less than men, and that consequently there is a greaterjiability m them 
to retention of secretion. 
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Rhinoliths gradually increase in frequency above the age .of ten ; 
but they are occasionally met with under this age. Concretions of a 
characteristic form are frequently found in the nostrils of cement-workers ; 
chiefly in those who are engaged in raking out cement-ovens, and who 
consequently inhale hot cement dust. 

In th^ great majority of cases the concretion tiikes place round some 
foreign body, which may have been introduced into the nostrils, or may 
have entered through the choanae in the act of vomiting or sneezing. 
The nucleus may consist of a bead, button, or other foreign body. In 
some cases it is represented by a piece of inspissated mucus, or a blood- 
clot. 

Three conditions seem to promote the formation of these concretions 
— (i.) An abnormal condition of the nasal and lachrymal secretion ; (ii.) 
Any condition, such as •masal stenosis, which leads to retention of the 
secretion; (iii.) The presence of micro-organisms: this last cojulition may 
depend upon the two former. Micro-organisms attract the lime salts of 
the nasal mucus and favour their deposition on the foreign body. 
Usually one stone only is found ; and the exceptions to this rule are 
more apparent than real, the second stone l)eing probably a small mass 
detached from the first in the process of extraction. Cases, however, 
have been recorded in which two stones were found ; and in omi or more 
cases a stone has been found in each nostril. The average Avcight of 
thinoliths is from 7 to 90 grains ; a case of a stone weighing 7:20 gi-ains 
has been recorded. In colour, rhinoliths vary from a dirty vdiito to 
gray, brown, or black. They may be soft and crumbling, or as hard as 
ivory. Chemically, rhinoliths arc composed chiefly of the ])hosphates 
and carbonates of calcium and magnesium, with traces of the chloride and 
carbonate of sodium, and a certain proportion of organic matter. I’laces 
of iron have been detected occasionally, probably in cases in wdiich the 
' nucleus was composed of that metal. 

Symptoms . — The symptoms due to the presence of a rhinolith are 
similar to those caused by a foreign bo<ly in the nostiil. In/ismuch, 
however, as the rhinolith grows slowly the symptoms come on slowly. 
The most usual symptom is a unilateral discharge, generally muco- 
purulent, but occasionally foetid. In exceptional cases, where the septum 
has become perforated, there may be discharge from both nostrils. 

Diagnosis . — For the detection of a rhinolith the nose must be 
examined as directed under the heading “Foreign Bodies in the Nose.” 
In some cases the rhinolith becomes so embedded in the mucous membrafie 
that it may be mistaken for a polypus, or even a cancer. The purulent 
discharge may excite fear of necrosis, or it may be put down to ozaciia. 

Pvognosis . — The removal of the rhinolith is almost invariably followed 
by an immediate cessation of the symptoms it had produced. 

Treatment . — The removal of a rhinolith is effected in the same manner 
as that of any other foreign body in the nose. 

In cases in jwhich the rhinolith is hard, and very large, it may be 
impossible to remove it without separating the nose from its attachment 
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to the cjj;icek ; attempts to lessen its bulk may be made by the applica- 
tion of hydrochloric acid. 

Maggots In the nose. — This disease is almost entirely confined to 
the tropics ; a very small number of cases have occurred in Europe. 

In India, where the disease is called Peenash,” it is fairly common • 
but this name is used rather loosely to include several affections of the 
nose not necessarily indicative of the presence of maggots. 

The fly is the Lucilia hominivora, or the Sarcophaga Georgina ; to 
the larva of the latter the term “ screw- worm ” has been applied. In 
rare instances the larvae of other flies have been met with in the nose. 

The fly commonly enters the nostril during sleep. As a rule, patients 
suffering from ozaena are attacked. The flies are probably attratited by 
the smell, and they find a ready entrance into the capacious nostril of 
patients with atrophic rhinitis. It would appear that the larvae are 
deposited in healthy nostrils accidentally. 

The larvae develop very quickly and in enormous numbers. In one 
case 388 maggots were counted. The symptoms which first appear arc 
excessive irritability of the pituitary membrane, sneezing, and a sanious 
discharge from the nostrils. In some cases epistaxis occurs. In severe 
cases intense frontal headache, anorexia, and fever with delirium are met 
with. The nose and face are swollen, and the larvae may be seen escaping * 
from the nostrils. Not only the mucous membrane of the nose, but even 
the cartilages and bones of the nose may be destroyed, so that death 
occur from the meningitis of septic poisoning, or of direct extension from 
the sphenoidal and ethmoidal sinuses invaded by the larvae. 

The prognosis is always a grave one ; for instance, out of dbven cases 
occurring at Fort Clarke, in Dakota, all were fatal except one. This is, 
however, an exceptionally high mortality. 

Treatment , — The only effectual method of treatment is the use 6f 
chloroform. At the very beginning of the disease, and in slight cases, * 
the inhalation of chloroform may suffice. In more severe cases the 
patient must be anaesthetised, and the nostrils syringed out with a mix- 
ture of equal parts of chloroform and water, or with pure chloroform. 
Spraying the nose with a one in forty solution of carbolic acid in oil will 
relieve the pain produced by the injection of pure chloroform. 

Centipedes, caterpillars, earwigs, leeches, and ascarides have occasion- 
ally been known to take up their abode in the nose. The symptoms 
produced are those common to the presence of any foreign body, with 
the addition that the movements of the visitor givb rise to excessive 
formication in the part. In the case of the leech epistaxis has been 
noticed as a symptom. — F. de H. H. 

Diseases of the accessory sinuses of the nose. — Practically 
speaking, we may disregard in this place all affections of the accessory 
cavities other than suppuration ; it is sufficient to bear in mind that 
polypus, cystoma, fibroma, osteoma and malignant disease — sarcoma more 
especially, may originate in any of these regions. 
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Suppuration in the accessory sinuses of the nose. — Th^ large 
majority of these cases is intimately associated with, if not actually 
secondary to one or other of the affections considered in the previous 
sections ; and as, with such an association, two or more of these cavities 
jirc often simultaneously involved, it is neither desirable nor expedient 
to dissociAe altogether the etiology and symptoms of the difteront 
localities. Yet for clinical reasons the conventional classification must 
bo followed to a certain extent, although we may briefly mention hero 
certain points of causation common to all these sinuses. The only 
predisposing factors are such as have been enumerated in speaking of 
polypus and bone disease ; and any conditions favouring a development 
of the catarrhal state may lead, if unchecked, to the implication of one 
or more accessory cavities in the simple catarrhal process, and, secoi\darily 
'from retention or incregfsiiig intensity of the inflammation, to suppuration, 
abscess, granulation, and polypus. Probably any locid peculiarities inter- 
fering with free drainage, such as extreme narrowness of the fossse, or 
distortions of the septum, may be quoted as predisposing factors. 

Empyema of the Aritrwn . — A small war has long been raging among 
rhinologists as to whether disease of the nose or of the teeth is the 
commoner source of suppuration in the antrum ; the dentists, I need 
hardly add, hold to the latter view. But those specialists who 
have worked most conspicuously at the subject appear to support the 
opinion, strongly maintained by myself, that the immense majority of 
•such cases originates in suppurative conditions of the nasal mucosa, or is 
associated with it. Among our supporters wo may count Zuckerkandl, 
Ziein, Harftnann, Krause, Gouguenheim, Biiratoux, and others ; while 
the alternative opinion is supported by the surgeons and dentists, and, 
among specialists, by Semon, M‘Bride, Fracnkel, Aloritz Schmidt, Schecli, 
and others. I believe the discrepancy of opinion is easily accounted for 
when we remember that, only a few years ago, empyema of the maxillary 
sinus without swelling of the face was overlooked unless there were an 
obviously carious tooth to account for the feetid discharge from the nose ; 
whereas in all cases associated with polypus, the latter, together with th^j 
general catarrhal state of the mucous membrane, was supjxised sufficient 
to account for the discharge. Moreover, with certain observers, I am 
convinced it has become a custom to accuse any coexisting carious tooth 
of being the prime source of the mischief j and most people either have, 
or have had, carious molars or bicuspids in the upper jaw. 

But apart from* these two methods of causation, there undoubted y 
exists a considerable number of cases where abscess originates in the 
iuitrum, primarily as the result of catching cold; such cases are ndt 
necessarily attended by the symptoms of pain, swelling of the face and 
fever, first* described, I believe, by John Hunter, and quoted m the text- 
books of surgery. . n 

Finally, to our humiliation, it must be admitted that occasionally 
suppuration in the.antrum has followed removal of the middle turbinated 
^une, injudicious cauterisations, and probably other operations. 
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Th§ usual symptoms for which the patient seeks relief are unilateral 
and frequently fcetid discharge from the nose, and occasionally more or 
less severe supraorbital neuralgia. This pain generally assumes a curious » 
periodicity, appearing regularly at the same time each day, and persisting 
for the same number of hburs ; it is not obviously associated with 
increasing accumulation in the cavity, nor does augmented® discharge 
seem to account for its cessation : nevertheless it ceases altogether on the 
surgical evacuation of the abscess. In exceptional cases the pain is 
referred to the cheek; and we may sometimes elicit it by peicussion 
over the malar bone, the side of the nose, or the frontal region. Rarely 
the discharge finds exit only into the post-nasal space, a fact which has 
occasionally (in two cases in my experience) led to an erroneous diagnosis. 
A point worthy of note is that, the patient^s olfactory sense being intact, 
he is perpetually haunted by the evil odou« Ifimself; although it is' 
often not sufficiently pronounced to be perceptible by his friends. On 
the other hand, in ozasna, or atrophic rhinitis, the unpleasant smell gives 
no trouble to the patient himself, whose olfactory sense is seriously im- 
paired, although it often makes him intolerable to his friends. Beyond the 
local symptoms there is frequently some general disturbance of health, 
especially if the discharge has continued for many years ; the patient 
grows anaemic ; partly, no doubt, from mental distress at the pcrpetu.il' 
stench which he cannot forget and cannot be persuaded to believe is 
imperceptible to others. The discharge is occasionally intermittent 
and small in quantity ; at other times continuous and extraordinary in 
amount. Generally it flows out more readily on lowering the head, a 
point of some service in diagnosis. Rarely the disease is bilateral, and 
then is generally symptomatic of bilateral ethmoidal disease. ^ 

In passing to the objective symptoms, it is wise to bear in mind the 
fact that there may be considerable difficulty in making a posithe' 
diagnosis. Some cases are fairly clear, yet in none are the condition® 
absolutely pathognomonic, for the main point in diagnosis is the situation 
of the discharge as it is seen lying in the nose. Whenever, in fact, we 
perceive an opaque canary-coloured purulent discharge (which must l)c 
carefully distinguished from the transparent muco-pus of simple rhinitis) 
lying in the concavity of the middle turbinal, which discharge, after 
being wiped away, is immediately reproduced, and especially on lowering 
the head between the knees, we need have but little hesitation in opening 
the antrum with the tolerable certainty of evacuating pus. Yet it must 
be remembered that the frontal sinus and the antefior ethmoidal cell^i 
also open into this region, and almost at the same point — an inch or so 
bfick from the anterior extremity of the middle turbinal — and that con- 
sequently suppuration in any of these cavities would yield a similar 
appearance. As a matter of fact, it is even possible that, in t^ event of 
pus originating in the anterior ethmoidal cells or infundibulum, the 
antrum will prove to be a receptacle of pus, even if not directly involved 
in the disease. « 

A means of objective investigation recently added to our list by 
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Voltolini consists in a method of transillumination first employed by 
. that observer for diagnosing thickening of the aL^ of the thyroid cartilage 
in perichondritis of the larynx. The method now usually employed, 
which has been elaborated by Heryng, and later by Davidson, is as 
follows : — jA five-volt lamp is attached to the extremity of a tongue 
depressor, the lingual portion of which is constructed of some iion- 
^■po nducting material such as vulcanite ; this is inserted into the mouth 
;in'(H)he tongue depressed, while the patient closes the lips firmly lound 
the instrument. The room is now totally darkened and the circuit of 
the current is completed. Immediately a rosy red light suliuses the face, 
the cheeks and lips being the most brilliant, though often brightest 
immedifltely under the eyes. It is essential to the success of the 
procedure that the rpom should be absolutely dark. According to 
Heryng’s observations, whenever there is pus or a solid tumour in the 
antrum, that side of the face, especially above the malar prominence and 
beneath the lower eyelid, is less bright than the other; while in cystic 
disease, on the contrary, the side affected will be the more brilliantly 
illuminated. This latter point had been discovered by Voltolini, who 
was thus enabled to diagnose a cyst in a case supposed to be a sarcoma ; 
^ the patient having been doomed to the removal of the superior maxilla. 

I, believe the general opinion in regard to transilluinination of the 
antrum now is that it gives no more positive evidence of the presence of 
pus than do other objective signs. Nevertheless in a disease in which no 
one point can be relied upon, any additional evidence must bo of consider- 
able value. Such being the case, it may be justly admitted that many 
cases cannot be satisfactorily investigated without this method. Besides, 
it is SK) simple, and needs so little special experience, that it may often 
^be of value to surgeons of little skill in the examination of the nawil 
fossae. Yet it must be acknowledged that probably its most striking 
*^ervice is in the diagnosis of cystic from solid tumours of the antrum. 

In syphilis of the nose a unilateral foetid discharge is generally due 
to a sequestrum, which can usually be detected in the neighbourhood of 
the vomer or turbinated bodies by the help of a probe ; there is often 
perforation of the hard palate also, lihinolith may give rise to identical 
symptoms. Simple caries, with the exposure of small portions of bone, 
leads to no foetor, provided the exit of the pus be not interfered with. 
In empyema of the sphenoidal sinus, as well as in disease of the posterior 
ethmoii^l cells, the pus makes its exit into the post-nasal space, an^ 
is accidentally, as it were, blown into the nose. In the case of malig- 
nant disease of the antrum there may be a purulent discharge from tjie 
nose ; but the usual signs of distension of the cavity will be present, 
and this, Jbogether with the history of the case, will prevent any error in 
diagnosis. In case of difficulty it may be remembered that in abscess 
. Ae swelling, if any be present, subsides as soon as the pus is evacuated. 
Finally, it must be admitted that a positive diagnosis can be made 
only by adopting one of the different procedures for opening the 
cavity. 
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Thef treatment of empyema of the maxillary sinus has of late years 
given rise to as much divergence of opinion as the etiology; though, 
before the nose was made a region of special study, no one attempted to 
improve upon Hunter’s method of tapping the antrum. This consisted 
in removing one of the molars, and breaking down, with a gimljt or drill, 
the thin layer of bone between the alveolus and the cavity above. 
Hunter, too, refers to the alternative of making an opening from the nosr 
into the antrum, though he does not dwell upon it even for the sakt; ot 
indicating its disadvantages ; these are, chiefly, the difliculty in the 
subsequent drainage — the opening not being in the most dependent 
portion of the cavity, and in the irrigation of the cavity. 

Suppuration in iJie frontal sinus and ethmoidal cells . — I have ’klread}' 
said that a few years ago I considered empyen^ of the frontal sinus 
so rare that we were unable to give any Satisfactory rules for its 
diagnosis ; apart, of course, from those cases where complete retention of 
secretion led to external swelling and pain : but more extended observa- 
tion has convinced me that many cases which I used to consider as 
ethmoidal suppuration are actually due to mischief in the frontal sinus 
I must admit, however, that the association of the two conditions is 
common enough, while it is by no means rare for the frontal sinus, , 
anterior ethmoidal cells, and antrum to be involved simultaneously., 

A brief reference to the anatomy of the parts will make the etiologv 
and diagnosis more intelligible. The frontal sinus is continued down- 
wards and backwards into the passage known as the infundibulum which, 
having one or more accessory cells communicating with it, passes extei- 
nally to the anterior extremity of the middle spongy bone’s attachment, 
on its outer side traversing the inner wall of the antrum till it open»in the 
middle meatus at the semilunar hiatus. I believe that many a case of sup- 
puration in the frontal sinus begins in an inflammatory occlusion, more or 
less complete, of this opening ; whence we have the one essential factor foi* 
the production of abscess. The infundibulum is probably often involved, 
before the mischief extends into the middle meatus, to such an extent ;i> 
to occlude and distend it, giving rise to the appearance of a duplicated 
middle turbinal. Indeed this appearance has been erroneously described as 
a cleavage of the middle spongy bone, and as symptomatic of the somewhat 
hypothetical “ necrosing ethmoiditis ” (Woakes). Retention of simple 
mucus in the infundibulum possibly gives rise to some cases of osseous cysts , 
and I have seen three or four instances of abscess confined to the infundibu- 
lum : occasionally these abscesses, instead of rupturing externally, make an 
exit into the antrum and thus convert the case into abscess of the lattei 
sinus. Or the mischief may gradually extend upwards, when the mucous 
membrane of the infundibulum disappears and is replaced by granulation 
tissue, which further obstructs free drainage ; the accessory cells of this 
region partake in the process, and in time the cavity of the frontal sinus 
becomes similarly involved. But during the whole history of such a 
case, although the flow of the discharge is sufficiently cfcstructed to cause 
distension of the thin-walled infundibulum, yet retention 
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be so complete as to attenuate the denser parietes of the frontal sinus j 
so that it is only in the rarest cases that slowly progressing disease would 
give rise to the generally accepted symptoms of acute frontal abscess. 

The etiology of disease beginning in the ethmoidal cells is not 
materially different. A small abscess may arise during an attiick of 
acute rhiifltis, which abscess, if the patient be conshintly suffering from 
attacks of the initial mischief, becomes chronic ; and thus is initiated the 
train of symptoms which may end in such extensive disease as I have 
described. Besides simple inflammation, a rhinolith may be the starting- 
])oint of abscess in the frontal sinus or in an ethmoidal cell ; or phos- 
phorus poisoning, tuberculosis, or syphilis may be concerned in the ciisc. 
l?arely«such suppuration is observed in conjunction with erysipelas 
(Zuckerkandl, W eichselbaiim) . 

I have latterly bfeccvme convinced of the fact that the point in 
diagnosis upon which formerly we chiefly relied for diagnosing suppura- 
tion of the antrum, namely, the rei^roduction of jnis in the middle 
meatus by hanging the head forwards and rotating it, is actually quite 
as often indicative of suppuration in the fronbil sinus. AVhilc many 
rhinologists will admit that the symptom is by no means pathognomonic 
of antral disease, yet I believe most would doubt its frccpient occurrence 
* in the frontal disorder ; yet I am prej)arcd to atlinn that such is the 
case.* It is not altogether easy to account for the idienomcnon, seeing 
fhat in the upright position of the head the opening is at the lowest 
point. When we remember the narrow passage of the infundibulum, 
more or less obstructed as it generally is in these cases by granulations, 
we may liken the condition to that of a beer-barrel with the t;ip turned 
on bpt the vent-peg tight in the bung ; unless we remove this peg 
the only way to ensure entrance of air will be to invert the whole 
.btirrel from time to time. In the case of the frontal sinus, I have ngain and 
® again elicited this symptom after washing the antrum free of all suspicion 
of pus; and the large quantity poured out of the frontal sinus on such 
occasions, by tilting the head forwards or between the patient’s knees, 
has been sufficient to preclude a possibility of its flowing from any of the 
^mailer ethmoidal cells. 

As a matter of fact, in most of these cases, when more than one 
cavity is simultaneously and similarly affected, I doubt if it be ever 
possible, except in the case to be immediately considered, to be convinced 
of the fact of frontal suppuration before we have shown by surgicid 
measures that th€l antrum is sound ; and it may even be nccesstiry to 
eliminate ethmoidal suppuration also before we are certain as to t le 
frontal. . . r " 1 

The one sign which may make a diagnosis quite clear in ronta 
abscess is that when the inner walls of the infundibulum have unc ergone 
absorption, the point at which the pus makes its exit is brought so 
much forwards that a probe with a slight anterior curve may be passed 
into the cavity ; or a long, fine Eustachian^ catheter may le pass 
and the abscess irrigated : the diagnosis will then c posi ive. n 
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other more doubtful cases some help may be gained by transillumination. 

A small' five-volt lamp with condenser is enclosed in a cylindrical chamber, 
the open extremity of which can be firmly pressed under an overhanging 
brow. This in a perfectly dark room will illuminate the region under 
which lies the frontal sinus, provided the sinus be of tolerable size and 
the walls correspondingly thin. If one sinus be full of pus fifnd granu- 
lations it will appear less translucent than the other. But of course the 
method is of no value in the many cases in which both frontal sinuses 
are involved simultaneously. > ^ 

The anterior ethmoidal cells sometimes open directly into the roof of 
the middle meatus, that is to say, into the concavity of the middle 
turbinal ; at other times they may open into the lower part* of the 
infundibulum. In the former case we are often able to pass a probe — and 
it should always be a blunt one — directly int(\ tKe region in question ; 
but in the latter case it is extremely difficult to detect the source of the 
discharge. Occasionally also these cells open directly into the antrum, 
and, it is said, into the orbit. After the persistence of the disease for 
any length of time, the floor and party walls of these little chambers 
become absorbed and break down, and granulation tissue fills up the cavities, 
into which the probe freely passes, discovering here and there spots of 
carious bone ; and, as I have said before, ethmoidal mischief is frequently ’ 
associated with like trouble in the antrum, infundibulum, and frontal 
sinus. The pus may even make its way directly into the maxillary 
sinus, into which the disease may also extend. Indeed, I have a suspicion 
that many cases of such extensive nose disease begin in a small abscess 
affecting an ethmoidal cell. • 

I have purposely said nothing about symptoms in frontal (^sease, 
seeing that, so far as I am aware, they are only with great difficulty to be 
distinguished from those of disease of the antrum. Probably supraorbital 
pain is oven a commoner symptom ; and I am inclined to think tliat« 
periodicity in the flow of pus may be more frequent in the case of the 
frontal sinus. Thus cases occur where the patient, after taking cold, has 
attacks of “ brow-ague ” at variable intervals, such as one, two, or more 
days, which pain, after persisting with increasing intensity for some hours, 
is suddenly relieved by a copious flow of purulent secretion ; and unless 
the patient present himself for examination during such a discharge, ve 
may find no objective indication whatever of the nature of his ailment. 
Such symptoms are probably indicative of small spots of acute suppura- 
tk>n ; and the very fact of their undergoing spontaneefUs recovery makes 
it impossible to determine whether an ethmoidal cell or the frontal sinus 
bei concerned. We are altogether dependent on the patient’s subjective 
experience. In either case one would assume that spontaneous recovery 
is more likely to occur than in antral disease. 

Formerly, when a correct diagnosis was barely attempted, the trea 
ment of such cases consisted in the removal of the larger masses of poly' 
pus and granulations ; the patient was then dismissed^ with the consola- 
tory advice that he was suffering from a chronic catarrh which wou 
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persist in spite of all treatment ; or he was sent to Egypt or South Africa, 
the chief recommendation of such places being their distance. Kut now, 
with improved methods of diagnosis, practice has so far changed that, as 
ret^ards ethmoidal disease at any rate, no diftereiico of opinion will be 
found among specialists as to the importance and the success of treat- 
ment. Whether we are dealing with ethmoidal or frontal disease, the 
principle of treatment consists in securing free drainage ; if this can bo 
se:f?iired, we may entertain every hope that the suppurating cavities will 
-rradukUv become obliterated by organising granulation tissue. In the 
case of emmoidal cells the process can be greatly facilitiited by cautiously 
breaking down the very friable dissepiments with a curette, which instru- 
ment is^also most usefully employed in removing such granulation masses 
as are interfering with free drainage. The curette is preferable in every 
way to caustics, though ^doubtless these have their use when carefnlly 
applied and to small areas at a time. The electric cautery has only 
to be mentioned in words of condemnation ; and wo may lay it down 
as a rule that whenever the limitation of a polypus or granulation mass 
is indefinite, whenever we are unable to determine the actual distance 
from the cribriform plate at which we are working, the galvano-cautcry 
ought never to be used. And it is this imperative necessity for tuition 
in such operation, as it appears to me, that mfikes the treatment of these 
cases very tedious : yet after a few sittings the j^atient becomes so far 
convinced of the improvement in his symptoms that ho is ready enough 
to undergo a prolongation of the treatment. In the case of the frontal 
sinus it is not easy to secure free drainage; but as, perhaps, the majoiity 
of such cafecs (and as far as my experience goes, I should say all of such 
cases\aro complicated with suppuration in the infundibulum and its con- 
tributory cells, it is obvious that to open the sinus from the outside will 
not be altogether successful. This, of course, was formerly the routine pro- 
cedure for acute abscess, and up to a certain point must still bo admitted ^ 
correct ; but in chronic cases, unless accompanied by intra-nasal treatment, 
it is far less satisfactory than drilling the antrum. Of late I have sought 
to abandon the external opening altogether, seeing that to the patient it 
is a serious operation, entailing a certain amount of disfiguremcn , an 
considerable distress in the after-treatment. My object has been to break 
down the inner walls of the infundibulum, often attenua^ 
stroyed by the disease, after removing the anterior extremity of the middle 
turbinal. The channel generally corresponds with a d^tinct bulging into 
the middle meatuS ; and into it a fine chisel or indee a un rasj^ y 
can be easily thrust, and the inner wall broken away piecemeal, this 
manner the passage can be laid open as far upwards and 
anterior extremity. of the attachment of the middle spongy o , 
opening-thus made sufficiently large to admit of 

indeed, the patient can sometimes be taught to practise , 

free drainage is secured, the natural tendency is to s^n 
cicatrisation, and more or less to the obliteration o t majla 

Posterior ethnundal ceKs.-Every remark that has already been made 
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concerning the etiology and pathology of suppuration in the anterior 
ethmoidal cells applies to the same affection of the posterior. The onlv 
difference is in diagnosis. But this is actually an easier matter with the 
posterior than the anterior, seeing that suppuration in the former is not so 
frequently associated and confounded with disease in the antrum and frontal 
sinus. The one point in diagnosis is that, in the case of the posUferior cells 
while the discharge flows by preference into the post-nasal space, it may 
occasionally pass through the anterior nares, when, on examination, iU^nTl 
be found occupying the space between the free border of the middle.i>C^inal 
and the septum ; for, as will be remembered, the posterior ethmoidal cells 
open into the superior meatus, which is fully developed onl}’^ in the pos- 
terior portion of the nasal cavity. On examining the posterior napes ^vith 
the post-rhinoscope, the pus will be seen occupying the region of the 
superior turbinal, which may be wholly or partl^^ < 5 bscured by polypus or 
by masses of less transparent and redder granulation tissue. Examination 
of this region with a probe is by no means easy owing to the obstructing 
middle turbinal ; nor is the removal of the posterior extremity of this 
structure an altogether commendable operation. And even when this 
difficulty is surmounted, it may prove impossilde to clear out the largest 
of the posterior ethmoidal cells, seeing that this cavity, extending out- 
wards and backwards, is often of considerable size. And for similar 
reasons irrigation of the upper and back regions of the nose is extremely 
difficult to carry out satisfactorily. 

Suppuration in the sphenoidal sinus , — Abscess of the sphenoidal sinus 
is, according to my experience, extremely rare ; and in most of the re- 
corded cases of so-called sphenoidal suppuration the clinical •points, as 
related, have failed to convince me of the observer's sagacity i^^ dia- 
gnosis. For my part, I have only been able to diagnose three cases posi- 
tively. Acute abscess, like suppuration in the other cavities, is said to 
occur as the result of syphilis, tuberculous meningitis, erysipelas, and^ 
acute rhinitis. In acute abscess the symptoms described are intense 
deep-seated pain referred to the centre of the head ; as the pain increases 
in severity, symptoms of pressure on surrounding parts supervene, the 
optic nerve is compressed, and sudden blindness follows. Exophthalmos 
and strabismus should be accompaniments ; and where necrosis occurs, 
orbital abscess and meningitis may folloAV. 

The only difficulty in diagnosis arises from the similarity in the 
symptoms of posterior ethmoidal and sphenoidal suppuration, seeing that 
in»each case the discharge finds its way more readily Into the posterior 
nares than from the anterior. In every unequivocal case of suppuration 
of the posterior ethmoidal cells which I have seen, the pus did not con- 
spicuously flow over the posterior walls of the nas07phar3^ngeal cavity, 
which indeed could happen only when the patient was lying on his back. 
On the contrary, in a supposed case of empyema of the sphenoidal sinus, 
the pus would obviously flow over the posterior wall whether the head 
wore held upright or supine ; while the only position ii^ which it could 
gain access to the nasal fossae would be when the patient was lydng prone : 
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yet an occasional bend of the head forwards might account for some of it 
finding its way on to the superior turbinal. Such points wilf be per- 
fectly clear if the anatomical arrangement of these cavities is remembered : 
the posterior ethmoidal cells open immediately into the superior meatus, 
iind the sphenoidal immediately behind the posterior nares, although 
approxinAtely on the same level. Briefly, the tendency in sphenoidal 
suppuration is for the pus to flow downwards over the posterior wall of the 
‘ nSfe-'OTharynx, keeping to the affected side of the middle line ; while in 
postci^i^ ethmoidal suppuration the pus, though flowing also backwards 
and downwards, finds its exit from both anterior and posterior nares, 
favouring the latter ; the examination docs not indicate that it is con- 
fined to the posterior naso-pharyngcal wall, unless the patient has been 
lying for some time upon his back. 

The treatment, vAig^l the diagnosis is clear, consists in cautiously 
breaking down the anterior wall of the sinus, which, looking directly for- 
wards and sometimes slightly downwards, is readily reached by passing 
the instrument upwards and backwards through the anterior nares, and 
following the line of junction of the perpendicular plate of tlie ethmoid 
Avith the vomer. But it must always be remembered that the size of 
this sinus varies greatly. — G. MacjI). 

iSraso- pharyngeal or post-nasal catarrh. — Acute catarrh of the 
naso-pharynx is usually associated Avith a similar condition of the nose 
and pharynx. It is accordingly seen in cases of measles and scarlet 
feA^er, typhoid fever, and other infectious diseases Avhich attack the nose 
and throat. The symptoms and treatment arc the same as for acute 
nasal /ind pharyngeal catarrh. 

Chronic catarrh of the naso-pharynx is most commonly due to some 
obstruction to free nasal respiration, as for example deflcctioTi of the sep- 
* turn, or crests on it, hypertrophic rhinitis, and especially enlargement of 
the posterior extremity of the inferior turbinals, or tlic presence of 
polypi. In some cases chronic enlargement of the pharyngeal tonsil 
seems to be the direct cause ; and Torinvaldt laid great stress on the 
so-called pharyngeal bursa as the seat of the processes leading to catarrh 
of the naso-pharynx. Beceiit researches, hoAvever, have shown that this 
bursa is only the remains of the normal median cleft in the pharyngeal 
tonsil. Naso-pharyngcal catarrh is often accompanied by gastro-intestinal 
disturbance, and treatment of the latter Avill relieve the former. 

The symptoms^ oi naso-pharyngeal catarrh are those due to obstructed 
nasal respiration with increased secretion. The joatient usually AA'^akes in 
the morning with the mouth dry ; he feels a sense of discomfort in ^he 
back of the nose, which is relieved by hawking and clearing the throat. 
There is" frequently some laryngeal catarrh as revealed by hoarseness. 
Owing to the Eustachian tubes becoming blocked by catarrhal swelling of 
their mucous lining, complaint is made of deafness and of tinnitus aurium , 
<^titis media son^etimes occurs. Headache, pains in the nape of t e 

neck, and giddiness are not uncommon symptoms. On examination of 
% 
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the naso-pharynx by means of the rhinoscope the mucous membrane will 
be founS swollen and usually more or less covered with sticky mucus 
or dry crusts. Occasionally enlargement of the pharyngeal tonsil may 
be detected. In the more chronic cases atrophic changes, similar to those 
seen in atrophic rhinitis, may be recognised. The nose should be care- 
fully examined in order to detect any obstructive lesion. • 

Treatment, — In the milder cases tonics, change of air, and attention to 
the state of digestion will usually have a good effect. If the 
continue in spite of this method of treatment, the use of mild ii^Eiliiie 
solutions to the nose and naso-pharynx by means of the anterior or pos- 
terior spray will yield beneficial results, especially if followed by spraying 
the parts with a solution of twenty grains of menthol and fifteen»minims 
of eucalyptol in an ounce of fluid paraffin. In cases in which the pharyn- 
geal tonsil seems to be the seat of the mischief, ^h?6 application of a solu- ' 
tion of ten grains of iodine and twenty of iodide of potassium and five 
minims of oil of peppermint in an ounce of glycerine by the post-nasal 
brush, night and morning, will have an excellent effect. If the pharyngeal 
tonsil is much enlarged it may be necessary to remove it by means of 
the curette or forceps. 

Should the catarrh be dependent on nasal obstruction, free nasal 
respiration must be secured by surgical treatment adapted to the special ' 
necessities of the individual case. * 

Tuberculosis may attack the naso-pharynx, giving rise in some cases 
to ulceration, and in others to a diffuse infiltration of the posterior aspect 
of the soft palate. Tubercle bacilli have been detected in adenoid vegeta- 
tions. » 

Syphilis in all its forms has been observed in the naso-phg,ryiix. 
Primary syphilis of the naso-pharynx is almost exclusively due to infec- 
tion by means of the Eustachian catheter. 

Secondary syphilis occurs in connection with a similar affection of the* 
pharynx. 

It is not at all uncommon for tertiary ulceration of the naso-pharynx 
to occur quite independently of any mischief in the pharynx, hence the 
importance of a rhinoscopic examination in these cases. — F. de H. H. 

Hypertrophy of the pharyngeal tonsil. — Adenoid vegetations^ ; 
Post-nasal growths, — The aggregation of lymphoid tissue on the roof and 
posterior wall of the naso-pharynx, known as the pharyngeal or Luschka s 
tonsil, is very similar in structure and formation to the faucial tonsils, 
and is liable to the same morbid changes. In fact, in about 50 per cent 
of<kthe cases hypertrophy of the faucial tonsils and post-nasal adenoids co- 
exist ; but the latter disease gives rise to a distinctive group of symptoms, 
the clinical importance of which, first recognised and described by Wilhelm 
Meyer of Copenhagen in 1868, is becoming very generally appreciated. 

Etiology, — Post-nasal adenoid hypertrophy is a disease of early child- 
hood, a period when all the lymphatic structures arq, especially active. 
It has been observed as early as the tenth month ; the symptoms generally 
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date from birth or early infancy, becoming well marked, as tlie hyper- 
trophy increases, by the fourth or fifth year, if not before. Thus there 
is little room for doubt that the affection is often congenital in origin. 
The majority of cases come under our notice l^etween the ages of five and 
fifteen j and the adenoids, though sometimes persisting and still more 
rarely expending after the age of twenty, in nearly all cases participate 
in the retrogressive changes and atrophy common to many lymphatic 
"sCfA'jtures after the age of puberty. By this time, however, the health 
and ao^lopment of the patient are often permanently impaired. 

The>onsiderable influence of heredity in their occurrence is sIioxmi b}^ 
the frequency with which several members of a family suffer from 
adenoiels. This influence is probably indirect, and is due to the trans- 
inissiori of the strumous diathesis in which we observe so marked a 
tendency to hy pertroj^ y, ancl degeneration of the lymphatic glands and 
a decided proclivity to tuberculous affections. Further, we often find, 
associated with the rhino-pharyngeal affection, various inherited defects 
in development, such as a high-arched or V-shaped palate, contraction of 
the superior maxilla and consequent encroachment on the nasal fossae and 
cleft palate. The importance of nasal stenosis as an etiological factor in 
producing the adenoid hypertrophy has been oA cr- estimated : nasal 
stenosis and chronic nasal catarrh are almost always the results of post- 
nasal growths and concomitant defects in development. 

A cold and damp climate disposes to the disease by increasing the 
tendency to catarrhal affections ; and in warm and dry climates the disease 
is less common : thus Massei remarks that in Italy the disease is very 
rarely obsvsrvcd in any marked degree. Me«asles, scarlatina, and influenza 
are apparently very frequent exciting causes of the disease. On the other 
hand, it is equally certain that the presence of adenoids very greatly 
increases the risk of infection in various exanthems, and the liability to 
• colds and bronchitis ; thus it is often very difficult here to distinguish 
between cause and effect. Finally, in many patients who arc otherwise 
healthy and strong we find no obvious cause for the glandular hy}jcr- 
trophy. 

We have no certain knowledge offthe physiological functions of the 
lymphoid tissue in the upper air-pissages ; but it is probable that they 
furnish leucocytes which are protective ligainst the inspired micro-organisms 
that always exist in these parts. This question is more fully discussed 
in the chapter on the diseases of the tonsils. But it is quite certain that 
the pharyngeal t 61 isil, when in a condition of chronic hypertrophy iwid 
degeneration, like all tissues of low vitality, has lost its power of resisting 
the invasion of pathogenetic microbes, and is a ready portal of entrance 
for tubercle bacilli. Thus the pharyngeal and particularly the cervical 
lymphatic glands are frequently affected and become enlarged in cases of 
adenoid vegetations, and one of us (F. S.) has twice of late seen retro- 
pharyngeal abscess associated with adenoids. 

Pathology, — The growths occupy the vault and posterior wall of the 
rhino-pharynx, forming either a large cushion-like mass or an aggregation of 
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numerous large and irregular projections. They are covered with ciliated 
epithelium and the surface is coarsely lobular or mammillar. The sub- , 
stance of the growths coifeists of a connective-tissue reticulum filled with 
lymph corpuscles, the trabeculae being formed of ramified corpuscles which 
have generally lost their nuclei. The tissue is, as already mentioned, very 
similar to that of the faucial tonsils, differing only in the abseftce of the 
crypts, the relatively small amount of connective tissue, the high^ 
vascularity, and the ciliated epithelium. Tuberculous tissue hasJjCen 
observed in the vegetations, and, very rarely, small cysts also. Jn adult 
patients we generally find the growths more or less atrophied, and 
firmer in texture from the preponderance of connective tissue. 

llie symptoms vary A^ery much in kind and in severity : thus Af hile in 
some cases there is little to observe but nasal obstruction or deafness, in 
the A^ast majority the symptoms are so chara(iteFistic that the general 
aspect alone is sufficient for the practised eye to make a diagnosis of post- 
nasal growths. The nose becomes pinched, the alae nasi fall in from long- 
continued disuse of the dilator muscles, and a dimple forms in the angle 
between the superior and inferior lateral cartilages. The upper lip is 
retracted, the upper incisors shoAv, the iiaso-labial fold is more or less 
obliterated, and, the inner canthus of the eye being drawn doAvn, the eyelids 
droop and the Avhole face lengthens; moreover, the necessity of breathing * 
through the mouth gives an expression of dulness and vacuity Avhich is 
still further increased by deafness. * The child is generally pale and 
unhealthy-looking, and the cervical lymphatic glands are often enlarged. 

DefectiA^e growth and all the evils due to mechanical obstruction to 
respiration in the young are often observed ; as, for instanfie, chronic 
pharyngitis, colds in the head, laryngitis, and bronchitis. Dr. Fgistace 
Smith, Avhose experience of diseases of children is exceptionally wide, 
observes that in childhood symmetrical retraction of the infra-mammaTy 
region and depression of the ensiform appendix (pigeon-breast) owe their* 
origin Anth few exceptions to rhino-pbaryngeal obstruction, the retraction 
of tbe cbest Avail being directly due to pulmonary collapse. If this 


collapse be extensive, tbe lower part of the sternum becomes prominent 
from retraction of the cartilages the ribs, whilst the recession of the 
infra-mammary and epigastric regions with each inspiration, noticed ni 
very young children suffering from rhino-pharyngeal obstruction, results, 
if long continued, in permanent retraction of these parts. Moreover, in 
infants and young children with adenoids it is common to find collapse 
oi the upper parts of the lungs ; and there may be deficient resonance 
Avith weak, harsh breathing in the supraspinous fossae, extending down to 
a short distance below the scapular spine : this may be accompanied by 
dusky tint of the lips with other signs of imperfect aeration of the 
blood. Dr. Smith reminds us that, at this period of life, a hign-pitched 
percussion note in the supraspinous fossae, without notable alteration nj 
the breath sounds, is commonly due to a patch of pulmonary collapse ; 
that when the rhino-pharynx is obstructed by a mass ofcadenoid growths, 
very hollow breathing, conducted from the pharynx, is heard over the 
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upper part of the chest on either side — a combination of physical signs 
which often leads to an erroneous diagnosis of serious disease. * ^ 

The breathing of children suffering from advanced adenoid vegetations 
is peculiarly noisy and snuffling ; this is very noticeable during eating and 
drinking, and especially in sleep. While in the daytime respiration is 
mainly by* the mouth, the physiological habit of nasal respiration reasserts 
itself during sleep ; moreover, the tongue tends to fall back against the 
soft palate, by which respiration is still further embarrassed, and snoring' 
is set'vv. Suffocative “night-terrors” often occur; the little patients 
are alwaj^s restless in bed and their sleep much disturl^ed : for as the 
embarrassed respiration through the nose creates an excess of carbonic 
acid gas in the blood, the hesoin de respirer arouses the child so far as to 
take a few breaths by the mouth. 

Speech is affected •a% the nasal obstruction interferes with the pro- 
nunciation of certain consonants : thus B is substituted for M, D for N, 
G for NG and K, F for TH, and so forth. The voice is also remarkably 
toneless and flat, since the rhino-pharynx, being occupied by the growths, 
loses its resonant functions. Apart from these effects of nasal obstruction 
the children are usually backward in learning to speak and read ; and 
articulation is very often defective, partly from want of tone in the palate 
’ muscles, and partly from deafness. To the deficient aeration of the blood 
must* further be ascribed the lassitude, the “ready flagging,” the headaches 
ifud giddiness of the little patients, and their inability to fix their attention 
(Guye/s “ aprosexia ”). 

A peculiar harsh, dry, barking, reflex cough, independent of any 
l)ronchi tic •affection, is a very frequent complaint ; it is usually worse at 
nighty Cough is further induced by the accumulation of mucus in the 
back of the throat trickling down to the larynx, or by catarrhal affections 
of the upper respiratory tract. The soft vascular adenoids bleed so 
•readily that the secretion is often blood-stained ; and blood, even in con- 
siderable quantities, may bo coughed up or, passing into the stomach, may 
be vomited. Whilst a history of inveterate cold-taking with constant 
ninning from the nose is usual, yet, on the contrary, the complaint may 
be that the child has a particularly dry nose, and that he never uses a 
pocket-handkerchief ; although his speech sounds as though he has a cold 
in his head. Asthma, stuttering and stammering, laryngismus stridulus, 
cihove-a.^ ev<i,w c,owvv\\9\o\\?»» , wee, 

'divi neuroses that have been attributed to the presence of adenoids. 
Though we should guard against the tendency to refer every conceivaWe 
reflex neurosis to a rhinal or rhino-pharyngeal irritation, it is conceivable 
that adenoids may cause any of these symptoms ; and we have stnmg 
evidence of the intimate association between the upper and lower respira- 
tory tract in the fact that respiration may be completely arrested by the 
^ presence of the forefinger in the rhino-pharynx. Probably the intensely 
disagreeable sensation of choking produced by digital exploration of the 
rhino-pharynx fo¥ diagnostic purposes, arises largely from the same cause. 

Deafness in greater or less degree— sometimes periodical and 
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coincident with cold in the head, sometimes constant — is one of the 
most frequent complications of adenoids; although very often treated . 
lightly by the parents, whfb trftt that the child will grow out Of it ; or 
they regajxi it as mere “ inattentiveness.” From the gradual absorption 
of the air in the middle ear which cannot be renewed — either in 
consequence of the Eustachian tubes becoming obstructed by catarrh in 
the naso-pharynx, or from paresis and interference with the action of the. 
levator palati and salpingo-pharyngeus muscles — the tympanic membranes 
become so much depressed that on examination we see extreme fore- 
shortening of the handle of the malleus, prominence of the short process 
and posterior fold, and an ill-defined or absent bright spot. The membrane 
is often thickened and somewhat opaque and congested. From retention 
of the catarrhal secretions otitis media purulenta may arise with 
subsequent perforation, otorrhcea, and granulatioas.‘ The extreme degrees 
of depression of the drum-heads are practically never seen in children 
except in connection with adenoid vegetations. Should a child suffering 
from adenoids be attacked by scarlet fever or diphtheria, ear-complications, 
often severe and even incurable, are almost the rule. 

In adults, the growths having usually become more or less atrophied 
while the rhino-pharyngeal space has increased, nasal obstruction and 
mouth -breathing generally disappear ; though many of the evil effects 
persist. 

On examining the fauces the soft palate is seen to be relaxed, and iti^ 
distance from the posterior wall of the pharynx unusually great. If 
the tonsils are not greatly hypertrophied, as in these cases they often 
are, numerous enlarged follicles on the posterior wall of the pharynx may 
be seen, unless they are obscured by the muco-purulent secretion depcend- 
ing from the rhino-pharynx. The growths themselves may be examined 
by rhinoscopic inspection and by palpation. Even in very young 
children it is occasionally possible to obtain a view of the rhino-pharynx * 
with the rhinoscope. The growths appear either as a grayish pink 
gelatinous cushion-like mass with vertical ridges and furrows, or as an 
aggregation of stalactite-like projections crowded together and presenting 
an irregular mammillated surface growing from the vault and posterior 
wall. They often extend laterally to the fossse of Eosenmuller, or occlude 
the orifices of the Eustachian tubes more or less, sometimes forming 
adhesions with the posterior lips. The Boman arch formed by the 
upper insertion of the vomer into the roof of the naso-pharyngeal cavity 
and the choanse are partially shut off from view; or the whole rhino- 
pharyngeal space may be filled with masses of growth. The surface of 
tha^mass is often more or less covered by viscid muco-purulent secretion. 
In adult patients it is not difficult to make the rhinoscopic examination. 

Digital exploration of the rhino-pharynx should be employed in all 
doubtful cases. With the child seated in a chair, the physician standing 
on the right side and holding the head firmly with the left hand, the 
right forefinger, protected either by a finger-guard, or by a napkin, or by 
a cork between the patient’s teeth, is rapidly passed behind the posterior 
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pillar of the fauces, and thence upwards to the roof of the rhino-pharynx, 
and swept rapidly over the whole of the post-nasal space so as to 
determine the size, Consistency, and location of the vegetations. As the 
forefinger impinges on the soft adenoids, the sensation reminds one of a 
bag of worms. However gently and carefully the examination be made, 
there is aknost always some bleeding, and on withdrawing the finger it is 
stained with blood. Disagreeable though the digital exploration be, we 
must not be deterred from employing it, unless the posterior rhinoscopic 
examination yields absolutely satisfactory results ; indeed, palpation is 
superior ‘io the latter method in enabling us to form a definite notion of 
the quantity of the growths present. 

Dickgnosis, — It is only in infants or very young children, whose 
undeveloped features do not show the characteristic facial aspect 
described above, that B, (^fllculty in diagnosis should be possible. N \sal 
discharge and snuffling respiration, which as we have seen are marked 
symptoms in adenoid cases, are also frequently associated with congenital 
syphilis. But in syphilitic infants the nostrils are dry and show radiating 
linear fissures ; and, nasal obstruction being more complete, they are 
unable to take the breast. Moreover, other signs of the constitutional 
disease are usually present. Other kinds of growth in this region are 

• extremely rare in children. In adults a differential diagnosis may have 
to b^ made between persistent adenoids, fibroma, nasal polypi extending 
backwards from the nose, and moriform hypertrophy of the inferior 
turbinals ; all of which, with the exception of nasal polypus, are extremely 
rare conditions, and may readily be distinguished by the seat of origin, 
colour, or consistency. 

Prognosis . — The prognosis is always favourable on the whole, provided 
no serious complication have arisen ; broadly speaking, it stands in direct 
proportion to the patient’s age and to the length of time the obstruction 

• has existed. The most brilliant results are obtained by timely operation 
in young children ; but the prospect, of course, is less favourable if 
organic changes have once taken place in the middle ear, or thoracic 
deformities are definitely established, or the time has passed when, by 
relief of the obstruction, an advantageous change could be expected in 
the configuration of the face. Although the adenoid growths, as a rule, 
atrophy spontaneously after puberty, and, with the increasing size of the 
rhino-pharyngeal space, the symptoms usually disappear, yet, before that 
age is attained, not only does a child run great risks of permanent deafness 
and impaired health and development, but it is also constantly exposed 
to attacks of catarrh and bronchitis, and is increasingly liable to contract 
the various exanthems. Moreover, in a certain number of cases the 
spontaneous atrophy is very partial ; in others the symptoms do not 
vanish •^ith the disappearance of the growths : whereas by skilful and 
timely treatment the whole disease can be completely and permanently 
eradicated and aU these risks to health removed. Children almost 
invariably show j most remarkable improvement in general health and 
intellectual development within a short time of the operation ; the pale 
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and dusky complexion and dull woe-begone expression are replaced by 
brightness and intelligence, healthy respiration dilates the lungs, the chest 
develops, and the patient increases in stature, weight and activity. In 
short, removal of adenoids in really suitable cases is one of the greatest 
medical blessings of our era, and must have a far-reaching effect upon the 
health of future generations ! 

Our advice should be as follows : — If the patient be under twelve, 
while certainly admitting that the child may escape all the dangers in- 
volved in the disease, yet all the disadvantages of postponement^ may be 
removed by an operation which, if properly and skilfully performed, is 
practically devoid of danger. Of course no unnecessary operations 
should be performed, but in doubtful cases it is better to operate. We 
must not definitely promise that the growths will not recur, for even 
after very thorough and complete extirpation reftufrence takes place in a 
small percentage (in our experience amounting to 1 per cent), especially 
after influenza. Moreover, some of the symptoms, especially speech 
defects, may persist for a considerable time after treatment. 

Treatment . — Unless the vegetations be very small, and not pro- 
ductive of any of the more serious symptoms above enumerated, no time 
should be lost in internal medication or change of air. Whilst again 
deprecating unnecessary operative interference, one of us (F. S.) must 
confess that more than once in the light of subsequent events he* has 
regretted that, guided by the wish to spare the patient an operation 
which at the time did not seem to be urgently required, he had not 
laid more emphasis on the risks of delay. Moreover, there cannot be the 
least doubt that the operation itself acts indirectly as a powerful tonic, 
and promotes the desired restoration to health more effectually thaji any 
amount of cod-liver oil, extract of malt and iodide of iron. 

Operative treatment is called for in the great majority of cases present- 
ing definite symptoms, and the younger the child the greater the reason • 
for removing the growths without delay. For their complete extirpa- 
tion a general anaesthetic ought to be employed, at any rate in children , 
and though in adults removal may be done under cocaine, a general 
anaesthetic is desirable. We give chloroform only for this operation. 
There is practically no risk Avith this anaesthetic, provided it be given 
slowly and cautiously, and not pushed to the abolition of the cough- 
reflex, which protects the larynx against the entry of blood. Fortunately 
it has been shown, by Semon and Horsley, that this reflex is the last to 
go; and the administration of the anaesthetic should therefore cease as 
soon as the conjunctiva is insensitive. If possible, no further anaesthetic 
should be given after the operation is once begun. The advantage of 
chloroform over gas and ether is that the latter combination gives a very 
short time for operating, while ether alone increases the vascularity of the 
parts, induces a copious secretion of frothy mucus, and is not so well borne 
by young children disposed to bronchitis. We quite admit that it is 
possible to remove both tonsils and adenoid growths under nitrous oxide 
gas alone ; but in our opinion there is less opportunity for a complete 
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removal of the growths, and a greater likelihood of recurrence, thg,n when 
the operation is somewhat more deliberately performed under chloroform ; 
and whenever operative interference is undertaken, the importance of a 
thorough and radical removal cannot be over-estimated. 

As regards the particular method of removing the growths there is 
wide choice. Some operate by scraping with the finger-nail, others by 
curetting with post-nasal cutting curettes introduced through the 
mouth ; or with a straight curette as employed by Meyer through the 
anterior nares ; or by the use of cutting forceps, such as Loewenberg's ; or 
by snariifg with the cold or galvano-caustic wire, and destruction by 
caustics or the galvano-cautery. Each of these methods has its advocates, 
nor cam the surgeon confine his practice to any one method. 

Oiu* own practice is to have the patient lying on his back with the 
head well extended aRd^low down, a small pillow being placed under 
the neck. The mouth being kept open by a gag on the left side, held 
by an assistant, the operator, standing on the patient's right, passes a 
Gottstein's curette behind the soft palate to the vault of the pharynx, 
and then while gently but firmly pressed against the posterior wall it is 
drawn down so as to cut away the whole mass of growth, which, a[)- 
pearing below the soft palate, is readily removed by aseptic sponges 
' attached to long straight holders. If vegetations are situated laterally 
in Kosenmuller’s fossae, these are removed in a similar manner with 
Hartmann's curette. The right forefinger is then introduced, and 
rapidly swept over the vault into the fossie of Kosenmuller and over the 
Eustachian orifices, ascertaining whether anything has been left behind, 
and scrapiflg away, if necessary, any remnants of growth with the finger- 
nail. ^Thc curette has often to be introduced several times. Hjemor- 
rhage is always very free for a few minutes, but soon ceases spontaneously. 
Secondary haemorrhage is exceedingly rare ; in our experience it has 
•never happened : cases, however, have been reported in which it was 
necessary to plug the rhino-pharynx. If the tonsils are hypertrophied 
and demand removal, this is done by us after the adenoids have been 
operated on ; except in cases where the tonsils are enormous and impede 
the administration of the anaesthetic or the removal of the adenoids, in 
which case they should be removed before the adenoids. 

For tough growths we find it necessary in very rare cases to use 
cutting forceps, such as Loewenberg's. With the left forefinger in the 
rhino-pharynx the forceps are guided to the portions of growth to be 
removed, care beiifg taken not to include mucous membrane or any 6f 
the normal structures. . 

The after-treatment is very simple ; the patient is kept in bed fbr 
twenty-four hours, and fed on cold bland food, such as milk, custard 
padding, •beaten-up eggs, and jelly. The temperature is sometimes 
slightly febrile the first night, and the throat rather sore ; but this 
is very transitory and slight, and is relieved by sucking ice. The bowels 
should be well mewed. The next two days the patient is confined.^ his 
bedroom, and for two days more to the house. No cleansing of the 
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parts is^ necessary or advisable. A nasal or post-nasal douche should 
never be employed, as there is great risk of setting up otitis media by 
their use. Since giving' up cleansing of the parts, and all after-treatment 
of the rhino-pharynx, we have hardly ever seen otitis media. For the first 
two or three days, owing to the irritation and inflammation set up by the 
operation, the nasal obstruction and deafness may be but little®improved. 

As regards the ears, if the membrane be simply depressed, it may 
suffice to inflate the middle ear by means of PolitzeFs bag; or, that 
failing, by the Eustachian catheter, for a variable period. This should 
not be undertaken till nearly a week after the removal of th(< growths, 
lest any blood, muco-pus, or disintegrating tissue be driven into the 
Eustachian tubes. But with middle ear disease the prognosis must be 
guarded, especially if perforation of the drum-head and chronic otorrhcea 
be present — serious complications which requiiie their appropriate treat- 
ment. The nasal catarrh usually subsides in the course of a week or ten 
days.— F. S. and W. W. 
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II.— DISEASES OF THE PHARYNX 


Pharyngoscoty : 

Acute 1 Pharyngitis : 

Chronic j 
Haemorrhage : 

Diskases of the Uvula : — Felix Semon 
and Watson Williams. 

Thuo4,t Affections of the specific 
FK iuiiLE Diseases. F. de Havilland 
Hall. • 

Acute septic Inflammations of 
PiJ5arynx and Larynx : 

JiETKOPHARYNGEAL AbsCESS : 


PlIAllYNGOMYCOSlS LEPTOniRICrA : 
Tuberculosis ; 

Syphilis . 

Gout : 

Rheumatism : 

New Growths : 

Neuroses : 

Foreign Bodies in the Air vnd upper 
Food Passages : 

Diseases of the Tonsii.s . — Feliv Semon 
and Watson Williams. 


J^haryngoscopy. — The pharynx and fauces may be examined by 
direct inspection in bright daylight, or by the aid of artificial light 
reflected and concentrated by a forehead mirror, which should be the 
same as that used in laryngoscopy. The remarks on the forni of the 
forehead mirror and the best kind of light will he found on page . 

In examining the pharynx, we sit facing the patient with the 
forehead reflecting mirror over the right eye, so adjusted that the eye 
looks through the aperture in the centre. The lamp, if one he used, 
should ho placed on the patient’s left, on a level with his ear, and so 
that the light is directed towards the forehead mirror and thence into 

the patient's mouth. , i 

The patient should then open his mouth and go on breathing quietly, 
when in many cases a good view of the fauces will be obtained ; general^, 
however, it is necessary to depress the tongue wit a spa u a oi 
form of depressor, such as Turck’s or Frankel’s. In introducing the 
depressor it Should be placed just beyond the dorsum of the 
then gently and steadily depressed. If not far enough the dorsu 

of the tongue bulges up and impedes the view; on the other hand, if it 
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is placeij too far back, retching and nausea are induced. If the tongue iss 
forcibly arched up, gentle pressure should be continued for a moment , 
if we attempt to depress the organ forcibly, it will arch up the more. 

In the first place, the condition of the parts during quiet respiration 
should bo noted. The tonsils are seen lying between the anterior and 
posterior pillars of the fauces ; they should not project beyond Che faucial 
pillars. Behind the faucial opening the posterior wall of the pharynx 
comes into view. The colour and surface of this part and of the soft 
palate should bo noted. The patient should then be instructed to sound 
“ Ah ! ah ! and the power of retraction of the velum palati observed. 

A laryngeal mirror ought then to be introduced as in laryngoscopy ; 
but the mirror should be held less obliquely, so as to reflect the •back of 
the tongue and the upper surface of the epiglottis ; by this means we 
observe the condition of the lingual tonsil. ^Simple enlargement and 
tortuosity of the superficial veins at the back of the tongue are very 
common, and are devoid of clinical importance. The lower portion 
of the pharynx and the beginning of the oesophagus are seen by 
placing the mirror in the position for laryngoscopy, while the patietit's 
tongue^j, is protruded and held by a cloth in the examiner's left hand 
Finally, the back of the uvula and soft palate, and the rhino-pharynx 
should be examined with the rhinoscope, as in posterior rhinoscopy. ^ 

The rhino-pharynx is continuous with the anterior nasal cavities, and 
extends from the base of the occiput and sphenoid downwards as far as 
the isthmus, the narrow space corresponding to a line drawn from the 
posterior margin of the soft palate to the posterior pharyngeal wall 
Into it open the Eustachian tubes by trumpet-shaped orifice^, from the 
posterior margins of which may be seen the salpingo-pharyngeaV folds 
extending downwards, and forming on each side a fossa between them- 
selves and the posterior wall of the pharynx — the fossa of Rosenmullcr. 
The orifices of the Eustachian tubes are just behind the posterior*' 
extremities of the inferior turbinated bodies. 

The mucous membrane is covered with ciliated columnar epithelium, 
and is more abundantly supplied with mucous glands than the anterior 
nasal cavities. Numerous lymphoid follicles exist throughout the 
pharynx ; and a collection of these in the roof and posterior wall of the 
rhino-pharynx forms a mass, similar to the faucial tonsils, named 
Luschka’s, or the pharyngeal, tonsil. The pharyngeal tonsil presents 
an uneven surface with longitudinal ridges. At the lower extremity is 
the elevated bursa pharyngca, with its central depression — the “ foramen.” 

The colour and condition of the various structures must be carefully 
noted. Some departure from the usual smooth, pinkish red character 
of the mucous membrane of the pharynx must be regarded as within 
the limits of the normal ; for, as in the nose, it is important not to 
diagnose every variation from the ideal pharynx as disease. Isolated 
anaemia of the pharynx and larynx, however, in patients otherwise not 
particularly anaemic, may possibly be a premonitory sign of tuberculous 
disease. Further, we must guard against overlooking any diseased 
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condition on the posterior surface of the soft palate ; for, particularly in 
syphilis, extensive infiltration and ulceration may affect its posterior 
surface only, without there being anything strikingly abnormal anteriorly, 
beyond some hyperaemia or defective mobility. 

In cases of nerve disease it is necessary to use a probe to test the 
tactile serfeibility and reflex irritability of the soft palate. 

Finally, it is sometimes desirable to make the patient “gag,” by 
introducing the tongue depressor rather farther back than usual, as in 
this way we cause the pharyngeal muscles to contract and to bring the 
tonsils well into view ; thus sometimes considerable hypertrophy of these 
structures may be revealed, or such thickening of the lateral pharyngeal 
walls as? we find in pharyngitis lateralis and in gouty pharyngitis. 

Congenital malformations arc occasionally met with ; the most 
common being a more br Jess completely bifid uvula, or complete absence 
of the uvula in association with cleft palate. The anterior pillars of the 
soft palate may have a separate and complete fold of mucous membrane 
covering the palato-glossus muscle, with a perforation of the mucous 
membrane of the anterior pillars of the fauces which may be n^i/^taken 
for perforation resulting from former disease. 

An accessory thyroid gland has also been recorded, which formed a 
' small tumour in the region of the lingual tonsil. 

Ill conclusion, we cannot too stiongly insist on the importance of 
paying attention to the general condition of every patient who consults 
his medical adviser for a throat affection. A chronic pharyngitis may 
arise^rom cardiac valvular disease, while gout, rheumatism, anmniia, and 
dyspepsia hre prolific causes of acute and chronic pharyngitis ; again, 
congcv^ion of the pharyngeal mucous membrane and haemorrhage from 
rupture of small vessels may be due to chronic renal disease, mitral 
stenosis, or portal obstruction. 

« Acute Catarrhal Pharyngitis. — The causes may be classified as 
follows : — (i.) Idiopathic, due to sudden exposure to cold and damp, 
especially after being in heated rooms ; (ii.) Diathetic, especially gouty and 
rheumatic — many of the cases of so-called simple catarrhal pharyngitis, 
following exposure to damp, belong to this class ; (iii-) Toxic, due to the 
action of various drugs, as, for example, antimony, mercury, belladonna ; 
or to the virus of infectious diseases ; (iv.) Traumatic, from burns, scalds, 
cxtei-nal violence, and the like. 

Pathology , — How cold and damp may cause acute angina is uncertain ; 
but acute catarrhal pharyngitis is frequently epidemic and often con- 
tagious, especially in the spring and autumn \ this prevalence points to a 
microbial origin of many forms of acute catarrhal angina hitherto 
regarded aCs idiopathic and due directly to cold, and recent bacteriological 
researches corroborate this view. The very intimate connection between 
pharyngitis, acute tonsillitis, and the rheumatic diathesis, the fact that 
idl these affections arc prone to occur under similar climatic and telluric 
conditions, and al«o that acute tonsillitis and rheumatism are probably 
due to infection by micro-organisms, favour the view that the idiopathic 
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and rhe^imatic forms of pharyngitis and acute rheumatism stand in much 
the same relation to one another as does the sore throat which prevails 
during epidemics of scarlet fever to scarlet fever itself. 

On the other hand, there is no reason to believe that the toxic forms 
of acute pharyngitis are in any way associated with micro-organisms ; they 
are more probably due to bio-chemical alterations in the tissues,*’ similar to 
those resulting from the action of belladonna in acute poisoning by this 
drug. 

Whatsoever the exciting cause d4 the inflammatory condition, the 
pathological changes in the pharynx are identical, and consist at first in 
general hypersemia and round-celled infiltration of the affected region, 
with diminished secretion from the mucous glands, giving plac(? in the 
course of twelve to twenty-four hours to increased secretion of grayish, 
viscid mucus which soon becomes muco-piiffulent. The implicated 
mucous membrane appears red, velvety, and thickened, and the uvula 
especially is prone to be thickened, elongated and oedematous. As the 
inflammatory condition subsides, the mucous membrane generally regains 
its qUiknal colour and functions ; but, on the other hand, a subacute 
cata||lial inflammation may persist for a considerable time, and in the 
absence of appropriate treatment may eventually pass into the chronic^ 
form. 

The symptoms vary in degree according to the severity of the attack ; 
in many cases they are slight and the patients do not seek advice. In 
the earlier stages a dry soreness in the throat is felt, especially during 
speaking or swallowing, with a sensation of stiffness in the parts, rendering 
speech uncomfortable. When resulting from a chill there may be some 
aching in the limbs and back, general malaise, and slight feverishness. 
The dryness and harshness of the throat are due to the arrest of the 
secretions ; after a day or two a small quantity of tenacious purulent 
mucus is secreted ; but this is rarely so excessive in amount as in chronil* 
pharyngitis. The tonsils and uvula are generally more or less implicated, 
and are red and swollen, or in the severer cases dusky purple in colour , 
the catarrhal inflammation often spreads up to the rhino-pharynx, perhaps 
to the Eustachian tubes, giving rise to temporary deafness j or it passes 
downwards to the larynx and trachea. 

Diagnosis . — It is necessary to bear in mind that diphtheria, scarlet 
fever, measles, and septic inflammations may begin with symptoms of 
acute pharyngitis, and therefore all cases of acute pharyngitis, especially 
fti children, should be watched. It is very important^ from a therapcutu 
standpoint, to recognise the cases in which the affection is due to 
rSeumatism and gout. 

Treatment. — In milder forms very simple treatment is ^ generally 
sufficient, such as a hot mustard and water foot-bath and a Dovers 
powder at bedtime. A menthol spray (1^ Menthol 3ss. 01. adepsin 
pur. 5].), sprayed several times a day by means of an oil atomiser, anfl 
sucking ice will greatly relieve the local inflammation, When the larynx 
and trachea are involved, the inhalation of tincture ^ benzoin, or a 
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mustard poultice applied to the chest, is serviceable. The bowels should 
always be freely moved by saline aperients. For the rheumatic cases 
salicin, and for the gouty colchicum and alkalies arc required. As the local 
inflammation subsides we may prescribe the compound krameria pastil 
but local astringent applications are rarely necessary ’ 

Chro.lic Pharyngritis.— The causes of chronic pharyngitis are many 
and diverse, and often enough they are remote and obscure. The char- 
acteristic objective conditions in the pharynx are commonly seen in very 
young children, while the Subjective symptoms are generally observed 
from the age of eighteen onwards. In children the lymphoid tissues are 
especially active ; and not only^ are the palatine and rhino-pharyngeal 
tonsils •well developed, but the same excess is found in a much less degree 
in the smaller aggregations of lymphoid tissue around the muciparous 
glands. Thus, when*frpm various causes a pathological condition of 
hypertrophy arises in the post-nasal and palatine lymphoid structures, 
constituting post-nasal adenoids and chronic enlargement of the tonsils, 
Ave very frequently observe a concomitant hypertrophy of the pharyngeal 
lymphoid tissue which, like the tonsils, participates in the tendency to 
atrophy in later life. 

Thus in some cases the disease is congenital in origin ; in OThers, 
catarrhal attacks, measles, or scarlatina leave behind them a similar 
hypertrophy, or increase that which may already be in existence. At 
puberty chlorosis and general anajmia, dyspepsia and constipation are 
fruitful causes of granular pharyngitis — the former two perhaps the most 
fruitful ; later in life dyspepsia, gout, rheumatism, the irritation of 
tobacco sftioke, alcoholic drinks, and so forth, operate in a like manner : 
but ^e pharyngitis in these cases is accompaTiied by general irritation 
and congestion of the whole pharyngeal mucous membrane ; consequently, 
Avhile oil the one hand we may meet Avith enlarged lymphoid nodules 
<• only, as in granular pharyngitis, in these latter conditions there is also 
general thickening of the mucosa, with enlargement of the vessels and 
secretion of tenacious mucus in the rhino-pharynx and pharynx. If 
the patient suffered in childhood from post-nasal adenoids which have 
not completely atrophied, and if chronic nasal catarrh has persisted, 
there is a copious secretion of unhealthy sticky mucus in the rhino-pharynx, 
and the condition is known as post-nasal catarrh. 

Thus it is impossible altogether to separate the simple catarrhal and 
chronic hypertrophic forms ; they generally coexist, though the character- 
istics of the one dr the other may predominate. ^ 

Many cases, especially those duo to constipation and dyspepsia, or to 
portal congestion, are regarded by one of us (W. W.) as toxic in ori^n, 
and due to a failure on the part of the liver to arrest and destroy toxines 
resulting from imperfect digestion or decomposition in the intestinal 
tract ; these toxines, like belladonna, have a specific effect on the 
pharyngeal mucous membrane. The soreness, stiffness and hyperaemia, 
the dryness of t]^e throat and pain in deglutition, which are characteristic 
nf belladonna or muscarin poisoning, are simulated very closely by the 
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sore throat of dyspepsia following a late and heavy meal ; and these con- 
ditions f)y frequent recurrence, even in a mild degree, eventually bring 
about permanent structural alterations of the mucous membrane. We 
may explain the occurrence of gouty pharyngitis in much the same way. 

The pain often complained of is generally attributed to the implica- 
tion of the nerve-endings in the degenerated granules; it is,®however, 
mere probable that the nerve filaments are irritated by the same causes 
which produce such very obvious hyperaemia and thickening of the 
mucous membrane ; but the factor of tompdi*ament is clearly seen in the 
painful character of the chronic pharyngitis in chlorotic girls and in those 
of the neurotic temperament. 

In later life the pharyngeal mucous membrane may become more or 
less atrophied, and the secretion of mucus very deficient — a condition 
sometimes distinguished by the term atrophic ^idryngitis or pharyngitis 
sicca. 

Thus it will be seen that chronic pharyngitis is generally due to 
several factors acting conjointly, which may be classified as follows : — 

(i.)ji^nc of the most important is general anaemia. Granular pharyn- 
gitis ifTmost frequently met with in anaemic girls, in whom also other 
signs of chlorosis exist. 

(ii.) The strumous, rheumatic, and gouty diatheses. Gouty pharyn- 
gitis is usually characterised either by general or, more frequently, by 
lateral thickening, which often gives the appearance of thickened bands* 
of tissue extending down the lateral walls of the pharynx behind the 
posterior palatine pillars. 

(iii.) Dyspepsia and constipation, especially if associated Vith con- 
stipation or portal congestion, whether due to gastro-intestinal cgjtarrh 
or heart disease, are prolific causes. 

(iv.) Constant exposure to dust or irritating vapours, as in mattress- 
making, stone-dressing, tobacco-manufacturing. 

(v.) Abuse of alcoholic drinks ; it is also said to result from the use 
of irritating condiments. 

(vi.) Recurrent acute attacks of catarrhal pharyngitis, or measles, 
scarlatina, and other exanthems. 

(vii.) Improper methods of voice production, resulting in congestion 
of the mucous membrane of the fauces ; and excessive use of the voice 
during an attack of acute or subacute pharyngitis. 

Symptoms . — In making a diagnosis of chronic pharyngitis, it is very 
important to remember that every departure from the ideal normal 
pharynx does not constitute disease ; that in fact nearly all the objective 
conditions observed in this affection may be present without producing 
symptoms, and in this disease there is no constant relation between the 
physical signs and the subjective symptoms. The patients are apt to 
complain of a constant irritating cough, and a sensation as of a hair or 
foreign body in the throat which they cannot get rid of ; or of soreness and 
aching often amounting to sharp pain, especially in swallowing : often 
also there is a sense of weakness and discomfort in the ^fauces. The 
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symptom for which advice is most usually sought, however, is iniimirment 
of vocal power. Hence professional and amateur singers, clergymen, 
public speakers, lawyers, and schoolmasters ft)rm l)y far the largest con- 
tingent of those who seek advice on account of chronic pharyngitis. 
Their complaints are various. Most frequently it is stilted that the 
voice is t-cadily tired and deficient in resonance and timbre ; singers 
usually complain of deficiency or even of loss of the higher notes. 
These alterations in the voice are even more marked in those younger 
patients in whom post - nasal growths occupy the rhino - pharynx. 
IVolonged speaking, or singing, in the presence of marked chronic 
pharyngitis, often results in aching in the throat and back of the neck, 
whilst •the voice gets weaker and weaker. After this has continued for a 
time the larynx becomes more or less congested, and then the Noice, for 
public speaking, often^gQcs altogether. 

In patients who are sufFering from simple catarrhal pharyngitis the 
chief features are the constant accumulation of mucus in the throat, the 


necessity for perpetual hawking, and the tendency to gagging and 
retching. 

On examining the pharynx the mucous membrane is found to be 
dilfusely congested. In the simple catarrhal forms it is bluish f)ink, with 

* eidarged venules coursing over the posterior wall, which is often more or 
less ‘covered by collections of mucus. The mucous membrane of the 
nvula and soft palate is sometimes considerably congested, thickened and 
granular, and some enlarged mucous glands are seen. The tonsils are 
ofte^somewhat enlarged, with gaping crypts, and the laiynx^ especially the 
inter-aryttfenoid fold, is injected ; some hypertrophied lymph follicles are 
alwajs observable, in granular pharyngitis there is often little (dse to be 
seen. There is seldom any excessive jiccumulation of mucus ; in fact the 
complaint very often is that the throat is too dry. In some cases, and 

• particularly in the gouty, the lateral bands of hypertrophic tissue stand 

out prominently. . . , . 

Treatment . — Before entering on the question of treatment it is desir- 
able to lay stress on the necessity for attending to aiiy primjiry dysciasia, 
instead of relying solely on local treatment. ihus, in tlm 
majority of cases, the general treatment of chronic pharyngitis is of far 
greater importance' than the local. Anaemia and chlorosis must be com- 
bated with Bland’s pills and aperients ; gout and rheumatism, constipa- 
tion, dyspepsia, and porUl congestion require each its appropriate 
treatment ; while In other cases, as in many clergymen and schoolmastai^ 
suffering from granular pharyngitis, the health is more or less impaired 
and general nervine tonics arc indicated ; though, as a rule, the re be* is 
unfortunately only temporary. Many patients will be greatly benefited 
by a course of alkaline or aperient waters, such as those of Aixdcs-Bains, 
Kms, Mont Dore, La Bourboule ; and, for gouty patients, Kissingen, 
Marienbad, or a gentle Carlsbad course is advisable. 

Local treatment, however, is often reciuired. The usual astringent 
lozenges, sprats, pigments, and gargles are most disappointing and 
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inefficient. A very useful spray for general use in relaxed throat is n 
pinch 01 salt dissolved in a wineglassful of cold water. If the mucus 
tend to collect in the pharynx and rhino-pharynx, a solvent coarse spray, 
composed of bicarbonate of soda (1 to 2 per cent) with a few grains of 
boracic acid, may be used once or twice daily. A pastil containing 
2 grs. of guaiac resin, | gr. powdered cubebs, emetinefand \ gr. 

of menthol, slowly dissolved in the mouth four or five times daily, will 
often relieve rheumatic forms of pharyngitis, while J of a grain of 
codeine in the form of a pastil, and repeated if necessary, is useful in 
relieving the constant cough which in some cases of irritable pharyngitis 
interferes with sleep. 

Enlarged granular lymphoid follicles should be destroyed by the 
galvano-cautery. Having previously cocainised the part (with a 10 per 
cent solution of cocaine), a small fiat platinum br porcelain burner is 
placed on the centre of a granule when cold ; the current is then turned 
on to a cherry red heat and immediately withdrawn. If there arc any 
enlarged veins on the posterior pharyngeal wall they may be divided 
in places in a similar manner, so as to obliterate them ; if left, they tend 
to maintain the vascular engorgement and general congestion. After 
using the galvano-cautery the patient should only take bland or cold food 
for a day or two; sucking ice may be grateful to him for a few 
hours after the operation, or a spray of cocaine (2 per cent dissolved in 
ol. adepsin pur.) may be used with an atomiser to relieve pain and 
soreness. 

A pellicle forms on each cauterised spot, which separates in a day or 
two, leaving a clean surface. The cauterisation may be resumed, after an 
interval of three days to a week, till all the granules have been desff oyed 
in turn. 

Thickened bands of mucous membrane, when present, should likewise 
be destroyed by the galvano-cautery. If, as is sometimes the case in* 
gouty pharyngitis, the lateral bands are very much thickened, they may 
be more quickly removed by the knife. Other methods of destroying 
the granules can only be recommended when the galvano-cautery is not 
available. The best alternative is to touch the centre of each with 
chromic acid fused on a silver probe, or curettement. 

Great stress must be laid, of course, upon the future avoidance of 
those causes of irritation to which the malady was due ; such as improper 
use of the voice, insufficient exercise, abuse of alcohol, or excessive 
smoking. 

Haemorrhage from the pharynx. — Haemorrhage from the pharynx 
is Qeserving of special note, not so much on account of the actual causes 
of bleeding in this region, but of the frequency with which^ patients 
complain of “ bleeding from the throat,” and of the gravity of tlic 
pulmonary disease which is only too often the actual source of the loss of 
blood attributed to the throat. 

Causes . — The chief causes of bleeding from the mouth and throat are — 
(a) Alterations in the condition of the blood in various pathological states. 
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such as purpura, pernicious anaemia, leukaemia, mercurial stomatitis, 
haemophilia, renal affections, and various acute fevers, especially typhoicl 
fever and yellow fever. (6) Suppuration and ulceration, as in malignant 
disease, lupus, or syphilis, (c) The oozing of blood from spongv gums 
(/) Post-nasal adenoids, {g) So-called vicarious hemorrhage in women 
at the menstrual period, iji) Rupture of enlarged veins in the pharynx, 
especially in gout, and atrophic cirrhosis of the liver. (^) Laryngeal 
hemorrhage in so-called hemorrhagic laryngitis ; in laryngitis sicca with 
bleeding after separation of crusts, traumatism, abrasions caused by 
swallowing hard angular bodies in food, surgical operations, and so on. 
(e) Epistaxis with escape of blood into the pharynx. 

Y^t with all these possible sources of hemorrhage from mouth and 
throat, patients who seek advice for bleeding from the mouth generally are 
subjects of pulmonary hemoptysis. Doubtless the mistake is owing in part 
to the very prevalent misconception that, unless the blood is coughed up 
or vomited with food, it cannot come from the lungs or stomach ; while, 
on the other hand, bleeding from the gums or streaks of blood from cT, 
congested pharynx after violent coughing and hawking do not, as a rule, 
attract much attention : moreover, haemorrhage from the throat from all 
other causes is cither very rare or only secondary to graver general 
affeptions. 

Symptoms . — A capillary oozing from the gums, or from any part of 
the pharynx, simply gives rise to a taste of blood, and is si 3 at out mixed 
wi^h saliva. If the oozing of blood occurs during sleep in the recumbent 
position, the blood may be hawked up with a small quantity of frothy 
mucus, and so give the impression that it is coughed up from the lungs. 
On examination, the real source of the haemorrhage may be discovered ; 
but very often this is impossible. If the bleeding be more copious, it 
may still be possible to examine every part of the upper respiratory and 
food passages for the bleeding point ; but if the blood be poured out 
too rapidly for any such examination, the head should be held low, so 
that the blood can run out of the mouth. If it does so without coughing 
or retching, the source of haemorrhage is almost certainly from the 
mouth, nose, or throat. 

It is more difficult to determine the source of haemorrhage when a 
patient, without any signs of lung disease, states that a tickling sensation 
arises in the larynx, and on coughing slightly blood comes in consider- 
able quantity. Of course, if there be evidence of pulmonary disease, or 
if the blood when coughed up is frothy and bright red, there can* be 
little doubt that it has come from the lungs ; but blood which has come 
from the throat may be bright red, frothy, and mixed with saliva,* and 
on the pther hand a pulmonary haemorrhage may be unmixed with air/ 
One point of distinction lies in the fact that in pulmonary haemorrhage 
the blood continues to be coughed up with frothy mucus for an hour or 
two, and that the expectoration generally shows evidence of altered 
haemoglobin for •some days ; whereas when blood comes from the mouth 
or larynx it ^ soon ^ot‘rid of completely by coughing and spitting, and, if 
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none is goured out subsequently, all trace of the haemorrhage will disappear 
in an hour or two. Still, with all these differential signs, it is some- 
times extremely difficult to make out the true source of the haemorrhage 
with certainty. 

It is important to remember that tuberculous disease of the lungs often 
manifests itself by haemoptysis, and that the initial haemorrhage may be 
considerable without the presence of any physical signs. If, therefore, a 
patient present himself with a statement that he has had a haemorrhage 
from the throat, if the pulse rate is persistently increased in frequency, 
and especially if the temperature is raised at night, then, even though 
there may be no other evidence of tuberculous disease of the lung, 
and even if no tubercle bacilli be detected in the expectoratlbn, he 
should be treated as though the haemorrhage were pulmonary ; unless 
of course there be direct evidence that the blood actually came from the 
throat. 

Treatment . — The treatment must be guided by the cause of the 
haemorrhage. If it be due to injury, the patient may suck ice, and sprays 
or local applications of some astringent solution, such as tannic or gallic 
acid, catechu, matico, or calcium chloride, may be employed ; or if the 
bleeding point can be seen it may be touched with the galvano-caustic 
point. It is sometimes possible to secure and twist the ruptured vessel ^th 
torsion forceps. These simple methods, together with the other general 
measures which are usually adopted in haemorrhage, generally suffice to’ 
check bleeding from the rupture of small vessels in the mucous meml^ane 
of the pharynx or larynx from all causes, if indeed it do not cease 
spontaneously ; but it has sometimes been necessary to ligature the 
common carotid artery on account of the haemorrhage arising fr^m a 
suppurating tonsillitis or a malignant growth. 

The bleeding having been checked, attention should be directed 
to the treatment of the underlying cause of the haemorrhage, whether it 
be a local condition of the throat, or disease of the liver, heart, or kidneys, 
or a general systemic affection. 

Diseases of the uvula. — The uvula being practically a part of the 
soft palate, it is very frequently implicated in diseases affecting that 
region, while its affections present some special features. 

Congenital absence of the uvula occurs especially in association with 
cleft palate ; or the uvula may be more or less completely bifid, repre- 
senting an incomplete cleft palate. ^ 

^Inflammatoi'ij affections . — In acute inflammatory diseases of the pharynx, 
from whatever cause, the uvula generally becomes inflamed ; and in 
ffept^ inflammations it is especially liable to become so enormously 
liwollen and elongated that it may even approach the size of tlje little 
finger. Sometimes it is long enough to be grasped between the teeth 
when coughed forward to the front of the mouth, or to fall into the 
larynx when drawn backwards and downwards. 

An cedematous uvula may be freely scarified, and, ^/hen the inflam- 
mation is acute, sucking of ice may be grateful t& tl^ patiept. In other 
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respects the treatment does not differ from that of the pharyngeal affec- 
tion with which it is associated. • 

Chronic uvulitis is usually associated with chronic pharyngitis, the 
velum palati and uvula being relaxed and congested, and the latter 
frequently elongated; while enlarged venules and mucous glands are 
found scaittored over the surface. 

Elongated uvula . — An exaggerated importance is only too frequently 
attached to the uvula as a source of many and various symptoms in the 
region of the throat ; we must therefore express at once our decided 
opinion that it is in very rare cases only that the condition of the uvula 
can properly be regarded as the cause of any notable symptoms; in 
the va«t majority of patients whose symptoms are attributed to the 
uvula, these are really due to morbid conditions in other parts of the 
upper respiratory trac%. ^ 

We may conveniently classify cases of elongated uvula into two sub- 
divisions, viz. (a) those in which the uvula is merely relaxed, the mucous 
membrane extending some distance below the muscular structures but 
without congestion or hypertrophy ; and {h) those in which hypertrophy 
and chronic congestion are present, often associated with degeneration of 
the glandular structures of the naso-pharyngeal mucous membrane. 

Symptoms . — In a great many cases, unless the elongation be very 
marked indeed, there are no symptoms whatever. In the milder cases, 
where there is merely relaxation of the soft palate and uvula without 
hypertrophy or congestion, the symptoms complained of are mainly 
impSrtrment of the quality and strength of the voice, and are mostly ob- 
served in* professional singers. But the alteration and impairment of 
voice are often due rather to the relaxation of the soft palate, interfering 
with the proper movements of the uvula in singing high notes, than to 
the elongation of the uvula in itself. In well-marked cases patients 
usually complain of continual hawking, with a sense of some foreign body 
in the throat. The cough is sometimes very severe and persistent, par- 
ticularly on lying down at night. The constant titillation at the back of 
the tongue not infrequently results in vomiting ; this is especially in the 
morning or after meals, and, if the elongation be so considerable that the 
uvula reaches down to the larynx, laryngeal spasms may occur. In 
men much addicted to abuse of tobacco and alcohol the last-named 
symptoms are particularly frequent. In a few and very rare cases the 
constant pain and irritation in the throat, persistent cough and frequent 
vomiting, may reSult in emaciation and weakness ; while the recurrent 
hasmorrhage from rupture of enlarged vessels in the pharynx may, in 
conjunction with the other symptoms, give rise to the suspicion of serioasu 

lung mischief. — 

Treahnent. — When really necessary, and when all other sources of thdf 
symptoms presented have been excluded, ablation of the uvula should be 
performed ; but here again we would emphatically state that in our opinion 

the operation is xery rarely necessary. x t r • 

The cases in which uvulbtomy are required are— (i.) In professional 
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singers sulfering from loss of vocal tone without appreciable affection of 
the lar/nx, and in whom the uvula is elongated, thickened, and relaxed • 
(ii.) in cases where the elongation is so considerable that it becomes 
sucked into the larynx and produces attacks of suffocation, especially 
during sleep ; (iii.) when a long and thickened uvula is associated with a 
persistent tickling cough, and when, after careful examinaticn of the 
pharynx and larynx, all other possible causes for the symptoms have been 
excluded ; (iv.) in malignant disease of the uvula ; (v.) and, finally, in cases 
where a much elongated uvula is an obstacle to the performance of 
delicate intra-laryngeal operations. When cases are properly and judici- 
ously selected the result is most gratifying, sometimes altogether out of 
proportion to the relatively trivial operation. The great amount of 
benefit that may be derived from such a simple procedure as removal of 
the uvula was well illustrated in a case observej^ i)y one of us (W. W.). 
The patient presented the wan and wasted appearance of advanced con- 
sumption, and had in fact been treated for pulmonary tuberculosis. He 
was certainly very feeble and emaciated, and crepitation could be heard 
over both lungs. After his uvula was partly removed the improvement 
and final recovery were rapid ; three pounds in weight were gained 
during the first fortnight. 

In performing uvulotomy, the parts having been well cocainised, the 
tip of the uvula — unless the uvulotome be used — should be seized Vith 
forceps and gently drawn forward. The redundant portion is then 
removed by one cut with a pair of cui-ved blunt-pointed scissors. By 
operating in this manner the cut surface comes to be posterio]<^and 
irritation by food on deglutition is avoided. 

The whole uvula should not be removed, but the redundant part only. 
If too much has been taken away, patients often complain of want of 
power ” in the throat, and sometimes of difficulty in speaking or reading 
aloud. , 

For a few days after the operation the patient should avoid talking, 
and the food should be soft, bland and cold. A spray may be used con- 
taining cocaine and phenazonum dissolved in glycerine and water ; or a 
mild morphine and cocaine pastil should be sucked at intervals, especially 
before meals. The pain and irritation resulting from the operation are 
generally considerable, and last from two to five days, being altogether 
disproportionate to the smallness of the cut surface. Secondary haemor- 
rhage may occur two or three days after the operation, hence the import- 
anjpe of the patient avoiding all hard or even solid food. 

^ Chronic infective diseases . — Syphilis or tuberculosis, for instance, may 
IH^xk the uvula, the symptoms and treatment being the same as in 
Jfthese diseases when affecting the fauces. 

Growths of the comprise papilloma, mucous polypus, and car- 

.^^^nih’wtSee “New Growths of the Pharynx,” p. 752.] 

Pim^sis of the uvula occurs in association with paralysis of the velum 
p^ti. Paralysis of the uvula alone may occur as a coijsequence of diph- 
" tb^a.— F. S. and W. W. " 
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• affections of the specific febrile diseases. — These 

attections will be described under the heads of the respective disdhses, but 
It has been thdught well to make some reference to them in this place 

small-pox.— A certain amount of catarrh of the pharynx and larynx 
IS met with in most cases of small-pox. In some cases pocks are seen on 
the pharjMigeal and laryngeal mucous membrane, but, owing to the pre- 
sence of moisture, well-marked pustules are seldom seen. The pustules 
give rise to the symptoms of laryngitis about the sixth day ; but it is not 
until the ninth to the twelfth day that grave symptoms, due to an 
oedematous condition of the larynx or to the formation of a false mem- 
brane, occur. With either of these complications the disease may run a 
rapid aaid fatal course ; occasionally deep ulceration followed by necrosis 
of the cartilages occurs ; if not immediately fatal, the resulting cicatrisa- 
tion and contraction Iftarj to stenosis of the larynx. In the malignant 
form of small -pox haemorrhagic extravasations may be seen in the 
laryngeal mucous membrane. 

Treatment . — If the eruption is limited to the mouth and pharynx anti- 
septic or slightly astringent gargles maybe employed The laryngeal 
complications must be treated after the manner described for idiopathic 
affections of the larynx. 

Varicella. — The vesicles of chicken-pox have been noticed in the 
mouth. 


• Measles. — Preceding the cutaneous rash is seen an eruption of small 
red points or patches on the roof of the mouth and palate, to which the 
teriJt^ndanthem has been applied. Pharyngeal and laryngeal catarrh is an 
invariable accompaniment of measles. In young children a certain amount 
of spasm is present, which gives rise to croupy attacks. In severe cases 
the inflammation may go on to ulceration and even to the formation of 
an abscess. Membranous laryngitis is a rare but very dangerous com- 
• plication of measles. 

The treatment of the laryngeal affections of measles differs in no respect 
from the treatment of similar affections due to other causes. 

Rotheln (German measles). — There is almost invariably a certain 
amount of soreness of the throat, and the soft palate and fauces will be 
found injected and swollen. 

Scarlet fever. — For a full account of the throat affection of scarlet 
fever the reader is referred to the article on the disease (vol. ii. p. 122). 

In this place it will only be necessary to refer to the formation of a false 
naembrane over thfe palate and fauces, which sometimes accompanies tjie 
sore throat of scarlet fever. The exudation which is often seen on the 
fauces during the acute stage of scarlet fever is not caused by the Lofflft * 
bacillus, and is therefore not true diphtheria. It is possible, however,^^ 
that diphtheria may accompany the acute stage of scarlet fever, but thia^^ 
is very uncommon. On the other hand, the membranous exudatic^ 
occurring on the fauces during the convalescent stage of scarlet fever, 
being caused b^ the diphtheria bacillus, is true diphtheria. Post- 
scarlatinal diphtheria usually occurs at a late period of convalescence. 
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Influenza. — A catarrhal condition of the pharynx and larynx exists 
in almosl all cases of influenza. Implication of the pharyngeal tonsil is 
not at all uncommon, and follicular inflammation occasionally occurs. 

Acute pharyngeal catarrh and follicular tonsillitis with or without 
peritonsillar inflammation are frequently seen. In the larynx all conditions 
of inflammation are met with, from slight catarrh up to oedeina or the 
formation of an abscess. The expectoration is occasionally tinged with 
blood, and cases of haemorrhagic laryngitis have been seen as a result of 
influenza. Superficial ulceration of the vocal cords not infrequently 
occurs. A notable feature of influenzal laryngitis is the protracted course 
which it runs. Laryngeal paralysis is a not infrequent sequel of the 
disease. « 


Enteric fever. — Erythema of the pharynx may occur at the com- 
mencement of enteric fever, but it presents no clja^cicteristic features. In 
some severe cases of enteric fever a few small shallow ulcers, ndt larger 
than a linseed, have been noticed on the soft palate. Their borders are 
well defined and have an inflammatory zone, and the surface of the ulcers 
is covered with a grayish film. The ulcers are not painful, there is no 
glandular enlargement, and typhoid bacilli are not present in them. 

A secondary diphtheritic deposit may occur on the fauces of patients 
with enteric fever ; this is a grave complication. 

The most important of the throat affections of enteric fever is Idiryn- 
gitis, which may occur at the very beginning of the attack, or be one of 
its later manifestations. Bacteriological investigation confirms the clinical 
view that these laryngeal affections are directly due to localisation ^ the 
typhoid virus and are not complications. ^ The presence of the bacilli 
of typhoid prepares the ground for the settlement of other micro- 
organisms, including the pus exciters ; and these are responsible for the 
secondary processes which are sometimes observed. 

In those cases in which laryngitis occurs at the outset the symptoms • 
of the local malady may so completely obscure the general condition that 
it is not until the appearance of an eruption, and of abdominal symptoms, 
that a definite diagnosis can be made. Usually, however, the symptoms 
of laryngitis show themselves in the third week, and the local disease 
runs an acute course ; ulceration may occur, and this may be the first 


stage of the severe affection to which the term of “ laryngo-typhus ” has 
been applied by German writers. Hoarseness, dyspnoea (chiefly affecting 
inspiration), difficulty and pain in swallowing, are generally present. 
Tiacheotomy is frequently necessary on account of oedeilia of the larynx or 
nurulent infiltration of the mucosa. The occurrence of these acute cases 
‘ Jffaryngitis, with ulceration and the presence of the Eberth-Gaff ky bacilli 
m the part, points to the possibility of enteric fever being communicated 
the breath and expectoration. In some cases the laryngearaffection 
n not rqpognised until convalescence has begun, or even after complete 
^tecovery. In such cases the signs of stenosis of the larynx are the most 


1 Accordii^ to Kanthack and Drysdale, tliese laryngeal ulcer# are usually due to 
pyogeuetic or^nisma and not to the typhoid baciUus. 
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characteristic j and dea\li may occur from oedema of the larynx or impac- 
tion of a piafeP of necrosed cartilage in the glottis. On a<?couiA of 
extensive iWration and necrosis which occur, tracheotomy is often 
required j and if recovery take place, it is seldom possible to dispense 
with the canula on account of collapse of the larynx and cicatricial con- 
traction. % 

It is not uncommon to find an affection of the larynx on post-mortem 
examination, although during life there were no symptoms indicative of 
any laryngeal trouble. 

Typhus fieyep. Changes similar to those seen in enteric fever are 
also met with in typhus. 

Whooping: -cougrh. — In this disease there is slight catarrh of the 
larynx in the first stage, which becomes intense during the spasmodic 
stage ; and the hyperaamia extends into the trachea. — F. de H. H. 

Acute septic Inflammations of the pharynx and larynx (including 
)hlegmon of the cellular tissue of the neck — Angina Ludovici). — Under 
this heading we include a number of forms of acute septic inflammations 
of the pharynx and larynx which hitherto have been usually considered 
as pathologically different ; such as acute inflammatory oedema of the 

• pharynx and larynx, phlegmon of the pharynx and larynx, and erysipelas 
of these parts. In our opinion phlegmonous cellulitis of the neck 
(angina Ludovici) also comes under this head. 

In a recent communication to the Royal Medico-Chirurgical Society,^ 
one^^^ us (F. S.) argued, on clinical and bacteriological evidence, that 
these various forms of acute septic inflammation of the throat should be 
considered as varying degrees of virulence of one and the same patho- 
logical process. The primary seat and subsequent development depend 
in all probability upon accidental breaches of the protecting surface 

* through which the pathogenetic micro-organism, which causes the sub- 
sequent events, finds an entrance ; and it is absolutely impossible to draw 
any definite line of demarcation between the purely local and the more 
complicated cases, or between the oedematous and the suppurative forms. 
That each and all of these septic processes may be produced by several 
pathogenetic organisms does not, in our opinion, in the least speak against 
their pathological identity. These micro-organisms are “ interchangeable ” 
in the sense that each and all of them, when penetrating into the tissues, 
produce one and the same effect ; namely, an acute septic inflammation — 
oedematous, purulent, or gangrenous. Likewise we believe that erysipelas 
etiologically considered is not a specific disease \ usually it is caused by the 
streptococcus pyogenes, but it may also be produced by the staphylococeui 
pyogenes aureus, as Max Jordan's researches have definitely proved. 
The micfo-organisms causing erysipelas most probably enter into the 

^ We must refer readers interested in this subject to this paper {Trans. Jtoy. Med.-Ohir, 
-Sioc., voL Ixzviii. p. 161) and to its discussion {Proc. Roy. Med.-Chir. Soc. 3rd series, 
vol. vii.) for the particulars which considerations of space will not aUow us to discuss at 
length in this chapter. 
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circulation in every case ; pyaemia following erysipelas is therefore primary, 
and ncAi duQ to a mixed infection. 

When we attempt to draw definite distinctions between the inflani-% 
mations associated with different micro-organisms we fall inevitably 
into a confusion of terms. In the discussion on Semon’s paper Dr. 
Kanthack gave most valuable support to our views by quoting in detail 
four cases of his own in which various pyogenetic micro-organisms had 
been found producing various stages of the same process. Thus these 
cases bacteriologically distinct were pathologically identical (see also vol. i. 
pp. 533, 536). 

Etiology . — The affections here discussed are due to the invasion of the 
system by pathogenetic organisms, of which, so far, the streptococcus 
pyogenes appears to be the most frequent. No doubt, however, any 
one of the other pyogenetic microbes, sucji eas the staphylococcus ' 
aureus or citreus, the micrococcus tenuis, the bacillus coli communis, 
the bacillus pyocyaneus, and so on, if by chance it multiply suffi- 
ciently, may alone produce an acute septic inflammation indistinguishable, 
except from a bacteriological point of view, from the streptococcous 
inflammation. 

Pathology . — Pathologically these inflammations are characterised by a 
violent exudation into the tissues aflTected. This exudation may be' 
serous, sero-purulent, purulent, and in the worst cases may even lead to 
gangrene. All these various forms, however, merely represent various ' 
degrees of intensity of inflammation, not differences in kind. 

Symptoms . — For clinical purposes we may recognise four deg^f^es of 
inflammation : — (a) Superficial septic inflammation, as in the so-called 
“hospital sore throat”; (b) CEdematous inflammation, as acute oedematous 
tonsillitis, uvulitis, pharyngitis, epiglottiditis, arytsenoiditis, cellulitis of the 
tissues of the neck, and so forth ; (c) Suppurative inflammation or ■ 
phlegmon ; (d) Gangrenous inflammation. «, 

Septic inflammations of the throat attack persons of all ages and both 
sexes, very frequently even those apparently in perfect health ; though in 
those who are run down in health from any cause, or are suffering from 
some debilitating affection such as diabetes, the disease is especially prone 
to occur and to run a severe course. 

We know nothing definitely about the length or even the existence of 
an incubation stage. Prodromal symptoms, such as headache, feverish- 
ness, sore throat, and general malaise, may precede the onset of more 
j^ute symptoms for a few days. In the slighter forms, as in hospital 
sore throat, there may be only localised soreness and stiffness in the throat, 
vrith headache and general malaise, without fever or marked constitutional 
disturbance. These mild cases, however, may pass into the more severe 
forms. In the grave forms often enough the disease manifests itself 
quite abruptly. It may be ushered in by a rigor and rapid rise of 
temperature. The course of the fever is very variable, as it probably 
depends on the virulence of the septic infection in tlje individual case ; 
and, while usually ranging high, it may never rise above 100° F j 
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especially in asthenic cases ; or it may present a remittent or relapsing 
^ype ; but the, temperature as a rule reaches its highest point at ftie very 
onset. Kigors occurring later in the course of the disease generally 
indicate further complications or the onset of suppuration. The urine is 
febrile ; the frequency of albumini^ia has yet to be determined ; sugar 
is found comparatively often. The pulse during the acute stage is usually 
frequent, full, and bounding, but soon becomes weak and compressible. 
When suppuration has occurred and the strength is greatly reduced, the 
pulse is small and thready, and perspiration profuse. 

In those rare cases in which the nervous centres are involved early, 
the pulse and respiration become irregular, and the patients are generally 
dclirioufi by the second or third day. 

Whether the part attacked be the fauces, pharynx, larynx, or cellular 
tissue of the neck, th^ ^rst symptom usually complained of is sudden 
pain in the throat and difficulty in swallowing, which within a few hours 
^may amount to complete aphagia. If the larynx be involved, hoarseness 
of voice and, soon after, laryngeal stridor are observed. Often the 
aphonia is complete. The aphagia and dyspnoea last for a few hours 
to a few days; but in the cases of recovery, these and all other 
symptoms rapidly subside. 

• Objectively the symptoms vary, of course, with the seat of the 
inflartimatory process. In the great majority of cases the pharynx is 
first affected, and more especially the tonsils — the latter, with their 
anatomical configuration, forming a natural portal for the entry of 
infecting micro-organisms into the body. This process was fully considered 
in F. Semon’s paper, to which wo have referred. On the other hand, 
the microbes may pass on farther to find a point of invasion in the tissues 
lower^down, in the larynx— and here especially in the epiglottis, or in 

the cellular tissue of the neck. t • n„ 

o When the tonsils are primarily affected, the inflammation— clinically 
speaking— hardly differs from ordinary acute follicular tonsillitis, in the 
case of the pharynx rapid oedematous swelling occurs, and the uvula may 
be greatly elongated and thickened to the size of the little finger. The 
swelling is often distinguished by a peculiar bluish 

a few days, if suppuration do not occur, the swelling subsides leaving the 
mucous membrane more or less wrinkled in appearance ; or the inflamma- 

tion may spread down to the larynx. i • • ond 

Some of the worst and most fatal cases begin in the pharynx a^ 
suppurate in the course of a few days, the septic inflammation remain ig 
limited to that part (Senator’s acute infectious phlegmon 
More frequently it extends to the regions around, or spreads downwar^ 
much more rarely upwaids, to the naso-pharynx, the 
even to the membranes of the brain. In the ™ \ few hours 

septic pharyngitis the inflammatory process leaves this ^ ^ 

orV? and extends downwards to the lary^. Here it 
epiglottis is gently most markedly affected, 
swSlen and twWsLped, so that by simply depressing the tongue 
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may often be seen as a semi-transparent scarlet or bluish-red roll. Next 
in poirft of frequency the arytsenoids and the arytseno-epij^qttidean folds, 
sufer and lose their characteristic shape in the enormouh red or purple', 
swelling which takes place ; a swelling very often so great as completely 
to hide the ventricular bands and vo^l cords. In such cases, as already 
mentioned, the voice at first is weak and hoarse ; in a day or tiiro, or even 
in a few hours, complete aphonia and dyspnoea supervene, and the glottic 
chink is often so narrowed that at any moment there is great risk of an 
asphyxia so acute as to require the immediate performance of tracheo- 
tomy. In other cases the submaxillary or cervical cellular tissues become 
primarily infected, the pathogenetic micro-organisms gaining entrance 
from the mouth by a carious tooth or fissure in the mucous membrane, 
by the tonsil or pharynx, and causing a hard swelling under the 
tongue and a localised hard, brawny infiltration jjefceath the jaw — hitherto ' 
commonly named angina Ludovici— but in its eventual course spreading „ 
to the pharynx or larynx, or to other regions of the neck, and ending in 
resolution, or more usually in suppuration; whilst in the worst cases 
gangrene may ensue. In some cases diffuse purulent infiltration is met 
with, or abscesses arise in the cedematous cellular tissue or between the 
muscles of the neck. In the very worst cases metastatic .abscesses occur 
either in the superficial parts or in joints. Except in its primary seat if 
is in onset, course, and event precisely similar to the disease as seen in 

the pharynx or larynx. . . „ . u i i 

Whilst the purulent variety of the septic inflammation usually leaus 
to speedy death, cases of serous inflammation of the larynx afid its 
neighbourhood may get well within a few days, however considerable the 
inflammation. Here, again, it is characteristic that the maximum inflam- 
mation is usually attained within a few hours from its very onset ; and 
that in the cases in which recovery takes place even considerable diminu- 
tion of the swelling is the rule within a day or two from the beginning. „ 
Often, however, the disease is not confined to the neck, but sproaifs, 
sometimes with incredible rapidity, to other parts. In addition to the 
lungs, in which patchy or general pneumonia may appear, the serous 
membranes are particularly liable to suffer ; and pleurisy (single or double), 
pericarditis, peritonitis, or meningitis may appear within a few days 
or even hours from the initial rigor. As in the original seat of the dis- 
ease, the exudation of the serous membranes may be either of a serous 
or of a purulent character; sometimes it is fibrinous. Even m 
eases complicated with pneumonia, pericarditis, and pleurisy, recovery is 

possible; and if it does occur, is remarkable for its quickness ancT com^ 

oleteness In more severe cases, however, death ensues with signs o 
increasing coma and heart failure ; and in the worst of them the whole 
process from beginning to end may not occupy more than ten to tweivt 


very rare cases it appears as if the whole brunt of the septic 
infection, apart from the parts first attacked, fell upon );he central neiwous 
system. In such cases epileptiform convulsions, delirium, irregularity 
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the heart and pulse, are amongst the ^rliest symptoms; and death may 
occur with signs of severe septic infection of the nervous system, without 
any complications in the chest, and after the local inflammation of the 
pharynx and larynx has completely subsided. 

Diagnogis . — ^Unless the patient be suffering from facial erysipelas the 
earlier symptoms and physical si^s may give little indication of the 
grave nature of the disease, and it may easily be mistaken for acute 
tonsillitis or pharyngitis ; but the rapidly progressing constitutionjil 
disturbance, the early onset of delirium, and especially the supervention 
of oedema of the larynx, should serve to put us on our guard. Early 
implication of the lymphatic vessels, and brawny induration of the neck, 
taken in conjunction with the other manifestations of a grave affection, 

- should leave no manner^^of doubt that the case is one of septic inflamma- 
tion. The bacteriological* examination of the affected parts will reveal 
ihe species of microbe which in the individual case has caused the 
disease. 

Treatment — The necessity for prompt and energetic treatment in all 
forms of septic inflammation is but too obvious. Our aim must be 
directed towards controlling the local inflammation, to support the patient 
.with light nourishment, and to watch for any symptoms of heart failure. 
Ice should be administered internally, and also externally by means of 
T^eiter’s tubes, or the ice-bag applied to the front of the neck. If there 
be cedema of the larynx, careful watch must be kept lest at any moment 
intulpej^on or tracheotomy become necessary ; and on no account should 
the patient, be left if dyspnoea have arisen : in fact dyspnoea, if at all 
marked, is an indication for immediate intubation or tracheotomy, unless 
the la^mgoal obstruction can be relieved by freely scarifying the parts 
affected. 

Four or five grains of quinine should bo ordered every four hours ; 
and if the pulse be weak and there be any indication of heart failure, this 
may be combined with the tincture of perchloride of iron and digitalis. 
In such cases, or where pneumonia has supervened, one of us (F. S.) has 
found frequent inhalation of oxygen very useful. Light nourishing food 
must be given, and probably alcohol in the form of brandy or whisky. 
In suppuration, particularly in cases of phlegmonous cellulitis of the neck, 
the affected tissues should be incised, and the resulting wound treated 
aiitiseptically. 

Retropharynge?.! abscess. — Causes . — Retropharyngeal abscess is a 
— usiially circumscribed — suppuration occurring in the tissues between 
the mucous membrane of the posterior wall of the pharynx and the spin^ ; 
it is mainly a disease of early childhood, though occasionally it may occur 
in an adulL 

The vast majority of cases must be called idiopathic, and due to 
inflammation of the lymphoid tissue of the pharynx arising, from no 
definitely assignable cause, in young children up to the age of four. The 
strumous diathesis^ and rickets dispose to its occurrence ; or it ^ 
follow measles, scarlet fever, or injury. It is sometimes due to caries of 
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the certncal vertebrae, or, in rare cases, to burrowing of pus from other 
regions ; it is probable that not a few cases are septic in origin, especially 
in older {Patients. The affection may follow injury from blows or foreign 
bodies. One of us (F. S.) has twice seen it occur in association with 
adenoid vegetations. 

Pathology . — In children there is an aggregation of lymphoiS tissue in 
the posterior wall of the pharynx opposite the second and third cervical 
vertebrae; and the suppuration is usually due to inflammation and breaking 
down in this tissue on one or other side : the abscess is rarely central. 
In adult patients the suppuration occurs in the cellular tissue which 
remains after the involution of the lymphatic tissues of the pharynx. 
The abscess is generally ^confined to the oro-pharyngeal region, and,*" though 
it may burrow down towards the oesophagus, very rarely extends 
upwards much above the level of the soft palat6. 

The glands below and behind the angle of the lower jaw on the side 
of the abscess usually become enlarged, indurated and inflamed. 

The abscess may rupture spontaneously into the pharynx, or burrow in 
various directions ; the inflammation very often extending to the larynx 
with resulting acute laryngitis or oedema. 

Symptoms . — The onset may be acute or chronic. If acute, there is 
general pyrexia, sometimes preceded by a rigor with local heat and 
painful tumefaction which, on inspection or digital exploration, is seen as a 
fluctuating bulging of the posterior pharyngeal wall. As a rule, the voice 
is husky or aphonic ; and cough resembling croup is usually ^i^jsent, 
accompanied by more or less acute dyspnoea. The child’s cry has a 
peculiar throaty tone. Fixation of the head is usually a marked feature. 
In the more chronic cases the symptoms are much the same, bat the 
temperature is not raised. In adults difficulty and pain in deglutition 
are the chief subjective symptoms. In children it is more difficult to 
detect the bulging abscess. 

Diagnosis . — The symptoms in young children are easily mistaken for 
croupous laryngitis ; but in retropharyngeal abscess deglutition as well as 
respiration is difficult : moreover, the fixation of the head and the uni- 
lateral swelling below the jaw point to retropharyngeal abscess. The 
chronic form has to be distinguished from sarcoma, which grows rapidly, 
does not fluctuate, often has an irregular or nodular surface, and is rarely 
attended by actual rigidity of the head. 

The prognosis in very young children should be. guarded, especially 
^hen the symptoms of laryngitis are decided ; in older children and in 
adults the prognosis, under appropriate treatment, is always favourable. 
Untreated, the rupture of the abscess in the pharynx is liable to cause 
suffocation from the pus entering the larynx ; while the danger ^of oedema 
of the larynx causing acute asphyxia is very considerable. Needless to 
say that any underlying affection, such as caries of the cervical vertebra, 
would greatly modify the prognosis as regards complete recovery. 

In the acute cases of adults there is even more fieed for a cautious 
prognosis, as they sometimes take the peculiarly fatal course and character 
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of acute septic pharyngitis — the so-called acute infectious phlegmon of 
Senator. 

Treatment , — In all acute cases young children should be placed in a 
steam bed, while adults should frequently use medicated steam inhalations. 
The treatment consists in evacuating the pus as soon as fluctuation is 
detected, Either through the mouth by the knife, or, especially if the case 
is complicated by cervical caries, by an incision behind the sterno-mastoid 
muscle under strict antiseptic precautions. The operation through the 
mouth should always be done with the patient^s head hanging low down, 
to avoid the danger of pus escaping into the larynx. Of course if the 
pus be actually pointing behind the sterno-mastoid, or elsewhere, this will 
determfne the seat of evacuation. Aspiration is often recommended, but 
refilling of the abscess cavity is more likely to occur. 

The great danger ifee^in the occurrence of cedema of the glottis. Ice 
^should be sucked if the patient be old enough, and hot applications made 
to the neck and submaxillary region. Young children should be kept in 
the steam bed, and any symptoms of obstructive dyspnoea carefully watched 
for; as intubation or tracheotomy may at any moment be urgently 
required, even for some little time after the evacuation of the abscess. 

Phapyngomycosis leptothricia. — The leptothrix fungus and spores are 
almost invariably present in the concretions of tai’tar that gather round 
the teeth, and on the papillae of a coated tongue ; and very frequently 
they may be found in the crypts of the tonsils. Under certain conditions 
thejj;^ take root in the tissue and germinate, forming characteristic milky- 
white''chalk-like out-growths. The fungus grows from the bottom of the 
crypts and acinous glands, and is most frequently seen on the palatine 
and lingual tonsils; though the soft palate and uvula and posterior 
pharyngeal wall also are often the seat of the growth. Under the 
microscope the elongated cylindrical or thread-like cells of the cryptogam 
*^vill be found, together with a certain amount of amorphous granular 
matter. The mucous membrane around the growths of fungus is healthy, 
but the masses are remarkably adherent and often cannot be torn away 
without some of the epithelium of the matrix ; though sometimes they 
are soft and break off short when removal is attempted. • i i 

The affection generally occurs in patients who are run down in health 
from one cause or another, and is especially apt to follow digestive 


disorders. , , i ^ j r.. 

The symptoms are generally very slight or altogether absent, and often 

enough the patches are accidentally discovered by the patiente. A certain 
degree of discomfort, stiffness, and dryness may occasionally be felt in the 
throat ; whilst in some cases there is an irritating cough, and the vmce 
may be impaired. It is very doubtful, however how much even of these 
slight symptoms is directly due to the growths, and h^v muc 
dyspeptic troubles and impaired health with which the affection is gener- 

ally associated. , . • • • 

The only affe«tion that may he confused with this mycosis is chr^ic 

lacunar tonsillitis with yellow caseous exudation in e cryp 
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yellow masses, however, are readily extruded ; whereas the leptothrix 
masses are very adherent and are chalk-white in colour. The leptothrix 
spores have been found in the cheesy masses of follicular tonsillitis ; but 
it is only when they have taken root in the tissues that they constitute a 
real mycosis. 

The absence of pain, feb^^le temperature, and constitutional dis- 
tiurbance at once distinguish the affection from acute tonsillitis or 
diphtheria. 

The treatment should be directed to improvement of the general health. 
Many forms of local treatment have been advocated, but even when most 
vigorously and perseveringly carried out they are all very tedious, and fail 
to prevent the return of the fungus ; whereas we have often found th&t with 
improved health the growth disappears spontaneously. Thus, in our 
opinion, in most cases at any rate, no local treatment is required. 

Calcareous concretions in the tonsils are originated by the leptothrix ^ 
buccalis in the tonsillar crypts, just as tartar is deposited on the neglected 
teeth y and around this nucleus altered mucus, pus, and epithelium cells 
collect and become calcareous. In this manner several such accumulations 
of calcareous matter may come to occupy the crypts; or one or more 
large calculi, varying in size up to more than an inch in diameter, may 
be formed. The symptoms are often very slight, and are simply those 
common to enlarged tonsils : sometimes they maintain a certain degree of 
chronic inflammation. 

The dia^osis may be made by means of a probe or, in the c^§i, of 
larger deposits, by palpation. 

The calculus should be removed, and if the tonsil be hypertrophied, 
or multiple small concretions be present, it is better to remove the gland 
at the same time. 

Diseases of the lingual tonsil. — The fourth tonsil situated at the 
base of the dorsum of the tongue is liable to the same diseases as the 
palatine tonsils. Thus it may be the seat of acute lacunar or paren- 
chymatous inflammation, which may suppurate. Treatment is the same 
as in acute tonsillitis. 

Chronic hypertrophy is frequently found in a mild degree in chronic 
pharyngitis, and more marked — often without adequate explanation — in 
otherwise healthy persons, particularly in women. In the last-named 
class of cases, by direct contact of the hypertrophic glandular tissue with 
the dorsum of the epiglottis, it often gives rise to a constant irritating 
cough, sensations of fulness, choking, “ lump in the throat,” and so forth. 
Many cases of so-called “ globus ” are of this kind. The hypertrophied 
tisstie is sometimes seen quite to overlap the epiglottis, often, indeed, 
almost to conceal it. 

The hypertrophy should be reduced by applications of LugoVs solution 
(iodine grs. xx., iodide of potassium grs. xxx., to an ounce of water) ; or 
by the lingual tonsillotome, curette, or snare according to the shape and 
size of the mass. The employment of the galvano-cauteiy, which is often 
recommended, is not free from the risk of causing violent parotitis. 
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Tuberculosis Of the pharynx— immediate and remote 
causes of tuberculous disease of the fauces and pharynx are the s3me as in 
pulmonary tuberculous disease, to which the pharyngeal affection, which 
is one of the rarer manifestations of tuberculosis, is almost invariably 
secondary. Occasionally the pharyngeal affection appears to precede or to 
appear sitnultaneously with pulmonary tuberculosis ; but if we except the 
tonsils, primary pharyngeal tuberculosis is very rare. Chronic enlargement 
of the faucial or pharyngeal tonsils disposes these structures to tuberculous 
infection , but no definite reason can be assigned for the occurrence of the 
disease in the soft palate. 

Pathology , — Pharyngeal tuberculosis may be either acute or chronic. 
Only frwo or three cases are recorded where the acute form was believed 
to be primary ; the chronic variety is more frequently unaccompanied by 
evidence of pulmonai^ infection. The route by which the bacilli gain 
access to the infected tissues is not at present known. The old view that 
the pharyngeal tissue is directly infected by the sputum does not account 
for the fact that the deeper tissues are affected first; and that the 
superficial ulceration arises by the extension and breaking down of deeper- 
lying miliary tubercles. On the other hand, the tendency for tuberculous 
disease in this region to attack either the anterior surface of the soft 
palate, the posterior pharyngeal wall, or the laryngo-pharynx opposite 
the cricoid ring, suggests that slight or superficial abrasions produced in 
swallowing food provide the portal for the entrance of infection, which in 
th^case of the tonsils is always present in the crypts. 

^Ae tonsils are much more frequently affected than hitherto believed ; 
and we ate of opinion that these glands arc in many cases to be hold 
responsible for the entrance of tubercle bacilli, as indeed of other 
microbes also into the system. Krueckmann has shown that tuber- 
culosis of the cervical lymphatic glands almost always depends upon the 
invasion of the glands by way of the tonsils ; and in no less than 60 per 
cent of cases of tuberculosis of the lungs examined on the post-mortem 
table by this observer, tubercles were detected in the tonsils : similar 
results had previously been obtained by Strassmann and Dmochowski. 
Many cases of pharyngeal adenoids have been proved to be tuberculous ; 
in some giant cells have been demonstrated, while a very large proportion 
contain tubercle bacilli. Masked tuberculous disease of the tonsils 
undoubtedly occurs in the course of pulmonary tuberculosis ; but it is 
probable that a similar condition of the tonsils often precedes the 
establishment of the lung affection. * 

The subsequent course of the tuberculous deposit differs in no respect 
from tuberculous disease in other regions ; caseation and breaking down 
soon result in characteristic ulceration. 

TTie ^symptoms of tuberculosis of the pharyngeal mucous membrane and 
of the tonsils differ in several respects ; though many of the symptoms 
are common to all tuberculous processes. 

The acute fown of the pharyngeal affection usually begins with pain 
in the faucial^ region, which on examination is found to be hyperacmic 
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and slightly swollen. The soft palate, if the seat of deposit, becomes 
stiff and* paretic ; and in the course of a day or two several discrete, - 
muddy-gray miliary tubercles are visible, slightly elevated, but obviously 
below the translucent mucous membrane. The initial hyperaemia gives 
place to a more or less general anaemia of the soft palate, as the tubercles 
increase in number and coalesce. Very soon discrete or Confluent 
ulceration of the tubercle occurs, and by superficial extension the 
originally small solitary ulcers coalesce and form a larger superficial ulcer 
covered with grayish white, diffluent, breaking down, caseating matter, and 
with irregular “ worm-eaten ” or “ mouse-nibbled ” margins which are flush 
with the surrounding mucous membrane. Fresh tubercles meanwhile 
appear, only to pass through similarly rapid phases of developmenf. 

Ere this the infiltration of the soft palate has resulted in failure of 
its functions ; consequently the voice is nasal, and fluids escape by the 
nose on drinking. Deglutition becomes very painful, and coughing 
almost impossible ; consequently the patient is unable to get rid of the 
copious, sticky, stringy, muco-purulent discharges covering the parts, 
which accumulate and dribble from the open mouth, or are expelled 
by feeble attempts at hawking. As in acute miliary tuberculosis of 
the lungs, the temperature ranges high, without presenting the hectic 
character ; but the emaciation and general prostration are more rapid. 

In the more common chronic form the formatioxi of tubercles is less 
obvious, the ulceration is indolent, while granulations and nodular 
thickening may cause it to resemble lupus. Pain, wasting and febple 
symptoms are well marked ; though, of course, concomitant pulmffnary 
disease will be attended by the usual clinical phenomena. ‘ 

Tuberculous disease of the tonsils occurs alone or in association ©with 
the palatine deposit. It manifests itself by congestion and enlargement 
of the glands, and superficial ulceration soon occurs, the ulcers being 
multiple and with irregular ill-defined margins ; they are covered with 
grayish white muco-purulent matter which contains the specific bacillus. 

The diagnosis of the acute form has to be made from diphtheria, 
follicular tonsillitis, syphilis, herpes, and small -pox ; while the chronic 
variety must be distinguished from lupus and syphilis. 

The presence of pulmonary lesions will, of course, at once suggest the 
probable nature of the throat affection, and the characteristic miliary 
tubercles and superficial “ worm-eaten ’’ ulceration will serve to exclude 
diphtheria, syphilis, and small-pox : the general symptoms will likewise 
differ from small-pox and diphtheria. In herpes of the fauces, the clear 
vesicles and absence of severe constitutional disturbance should prevent 
anj^ mistake in diagni^is. In lupus, apart from the rarity of the primary 
faucial cases, the occurrence of slowly forming, clear, apple -jelly -like, 
painless tubercles and the tendency to cicatrisation of the clean ulcers 
should serve to distinguish it from the irregular ulcers of tubercle, 
which are covered with detritus and never cicatrise. 

Treatment — In all cases the affected tissues, having been cocainised, 
should be thoroughly scraped with a sharp curette, and lactip acid applied 
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daily (20 to 80 per cent solution). In many cases the disease may be 
arrested, at least temporarily, by this method. In the acute ^orm ice 
should be sucked and the throat frequently sprayed with a solution of 
cocaine (4 per cent) and menthol (20 per cent) in adepsine oil. 

The general treatment should be the same as in pulmonary 
tuberculflsis. 

Syphilis of the pharynx. — Syphilitic disease may affect any part of 
the fauces and pharynx, and in the more exposed regions occurs in all 
stages — namely, i. Primary chancre; ii. Erythema; iii. Mucous patch 
(condyloma); iv. Superficial ulceration; v. Gumma; vi. Deep ulceration; 
vii. Cicatrix. Though it is generally possible to assign pharyngeal 
syphiBs to the so-called secondary or tertiary periods, the statements 
made on this point in reference to laryngeal syphilis (see p. 806) apply, 
though to a less exteity»here. 

i. The primary sore, though decidedly rare in this region, has been 
observed in a good many cases, chiefly on the tonsils, very occasionally 
on the faucial pillars ; for whereas the irregular surface and crypts of 
the tonsil form a ready means of entrance for the infection, the smooth 
unbroken surface of the fauces and soft palate affords but slight oppor- 
tunity for inoculation ; consequently, with very few exceptions, the 
essentially localised initial sore is encountered on the tonsils only, 
and generally in cases where the tonsils are already chronically enlarged. 

The affected tonsil is red, and the sore is generally eroded, Avithout 
ra^rked ulceration, presenting a sharply-cut, well-defined margin, ■with a 
sniaft amount of sticky, grayish white secretion covering the floor of the 
ulcer. There is very marked induration on palpation, often stony hard- 
ness The sore often extends over the whole surface of the tonsil, 
and the submaxillary glands are very much enlarged and tender to 
pressure ; but they do not suppurate. Pain is seldom well marked 
and is often absent; yet in some instances it is severe and lancinating 
in character. 

ii. Erythema usually occurs betAveen six weeks and four months after 

the initial sore, and is generally coincident with cutaneous erythema or 
the papular syphilide. It presents a peculiar, almost characteristic bright 
bluish red, symmetrical hyperaemia, generally confined to the soft palate 
and pillars of the fauces, rarely implicating the tonsils, with a somewhat 
sharply -defined border, so that the line of demarcation between the 
hyperaemia and normal mucous membrane is almost abrupt. This appear- 
ance should always lead to the suspicion of syphilis. • 

There are generally no symptoms sufficiently ^jjotable to attract the 
attention of the patient ; some stiffness of the par||^may be observed. 

iii. ^ Mucous patches usually appear about toe fourth month after 
inoculation, but, as they are remarkably persistent, they may be 
observed some years after. While ordinarily coexisting with a papular 
cutaneous syphilide, they often appear when there is no general mani^ 
festation of the disease. Mucous patches are usually more or l^s 
bilaterally symmetrical, slightly elevated, bluish white patches on the 
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fauces, tonsils, or posterior wall of the pharynx ; they are attended with 
slight congestion and superficial abrasion. 

iv. Superficial ulceration is especially prone to occur on both tonsils, 
forming remarkable symmetrical kidney-shaped ulcers, with a grayish 
white, ill-defined border. But the ulceration may be limited to the 
posterior surface of the soft palate and the rhino-pharyngeal spafo. It is 
one of the earliest manifestations of secondary syphilis, often preceding 
or accompanying the cutaneous erythema, and, like the latter, usually 
disappears very soon, without sore throat. On the other hand, it may 
persist and be followed by a more painful inflammatory sore throat. 

V. Gumma is generally unilateral and single, and in the soft palate, 
pillars of the fauces, tonsils, and particularly in the posterior pharyngeal 
wall may appear as a smooth, uneven, red or ar^y-looking swelling, 
covered and surrounded by congested mucous membrane. It rarely gives 
rise to much pain, and frequently to none whatever ; but a sense of fulness 
and discomfort in the part or a difficulty in deglutition attracts the first 
notice of the patient. Very soon its centre becomes yellowish and soft, 
and, pain being absent, the gumma often breaks down before the patient 
consults a medical man, when a typical deep crateriform ulcer, with steep 
margins and a base covered with sticky muco-pus and debris, is already 
formed. 

vi. Tertiary syphilitic ulceration is always due to the disintegration 
of gummatous deposit. In the earlier cases these ulcers are most found 
in the soft palate, faucial pillars, or uvula ; but tertiary ulceration 
occurring many years after the initial lesion more frequently affect^ the 
tonsils and posterior pharyngeal wall. A gumma may form on the 
posterior wall of the soft palate or in the naso-pharynx. In the former 
case very rapid perforation of the palate or dropping off of the uvula may 
occur if the actual condition has not been diagnosed and treated. In 
view of the frequently painless character of the affection it is therefore 
essential that the posterior surface of the soft palate should be inspected 
by the rhinoscope, especially when the anterior surface appears red 
and infiltrated. Not only may the soft palate and uvula completely 
disappear, but the destructive process may involve the hard palate and 
open into the nasal passages. 

vii. Cicatrix. — Deep syphilitic ulceration is generally followed by 

contraction, distortion, and adhesion of the tissues involved : thus the soft 
palate may be bound down to the posterior pharyngeal wall, more or less 
completely shutting off the rhino -pharyngeal space ; or the uvula may 
become adherent faucial pillars. Syphilitic scars may often be 

recognised by their sM|ate or radiating appearance due to the contraction 
and dragging of neighbouring tissues towards the former site of th^ ulcer 
as a centre. A similar process occurring in the lower pharynx or 
oesophagus may lead to obstruction to the passage of food. 

Inherited syphilis. — Inherited syphilis affecting the pharynx gener- 
ally manifests itself in early infancy or at the age of puberty. It may 
assume the form either of secondary or of tertiary lesions, of syphilitic 
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catarrh, erythema and superficial ulceration, or gummatous deposit with 
deep ulceration. Syphilitic catarrh and superficial ulceration are generally 
associated with a similar condition in the nasal passages, giving rise to 
what is commonly called “snuffles.” Deep ulceration of the fauces or 
pharynx is very frequently combined with destructive ulceration of the 
nasal bo^es, as has already been described as a consequence of tertiary 
manifestations in acquired syphilis. 

Diagnosis . — A tonsillar chancre is liable to be mistaken for tertiary 
ulceration, epithelioma, or tuberculous disease. From tertiary ulceration 
it is distinguished by its superficial character, the stony hardness of the 
tonsil, and the large cervical bubo ; while the early appearance (in from 
tw^o tp four weeks) of secondary cutaneous manifestations will always 
settle the question. It is less easy to distinguish between a chancre and 
epithelioma, and very often it is impossible to do so till other syphilitic 
phenomena arise \ but tiie duration of the affection, and the fact that the 
' margins of the ulcers are flush with the surrounding tissues, which in turn 
are congested, will favour the diagnosis of chancre. The patient’s age 
must also be taken into consideration. Malignant disease of the pharynx 
hardly ever appears before the age of thirty-five. The effects of mercurial 
treatment, and, finally, the microscopic examination of a fra^ent of the 
ulcerating tumefaction, will assist us in arriving at a definite diagnosis. 
Tuberculous ulcers are more irregular, they present a mouse-nibbled 
appearance, they are covered with copious sticky muco-pus, and are 
usually multiple. The enlargement of the cervical glands is less rapidly 
developed, and the evening rise of temperature and increased frequency of 
the pulso, even in the absence of concomitant pulmonary lesion, should 
lead to an examination of the debris for the specific bacilli. . 

Mucous patches and condylomata may be taken for diphtheria, from 
which the absence of constitutional symptoms and the presence of 
coexistent syphilitic skin disease should distinguish them. As a rule the 
bluish white, symmetrical, opalescent appearance of the mucous patches 
surrounded by apparently healthy mucous membrane is in i^^elf sufh- 
ciently charaLristic, for the tertiary syphilitic ulcer 
difficiUty in diagnosis; yet the deep ulcer with 
debris sometimes closely simulates a breaking-down 

which it is distinguished by the red areola surrounding the ^ 

edge of the ulcer not being raised, and by the absence of | 

base. In doubtful cases a microscopical examination of a 
rapid diminutioff in size of the “growth’ under iodide of potassijim, 
would probably reveal the true nature of the case, 

A Lmma is sometimes diagnosed as quinsyl^ebpecially whei* ite 

formatSi is attended with pain and febrile 

mistaken for a fibroma, sarcoma, or carcinoma. n rjainful and 

facts that it is unilateral, little tender to PX"^"’ 



7SP 


SYSTEM OF MEDICINE 


D 

gumma. Sarcoma is less rapid in growth, and presents a more highly 
coloured* and succulent aspect. 

Treatment. — Mucous patches which do not disappear with anti- 
syphilitic remedies may be painted at intervals with a solution of 
nitrate of silver (20 grains to the ounce). This, however, will bo very 
rarely required. Superficial ulcers may be painted with soJution of 
chromic acid (grs. x. to the ounce) ; the ulcerated surface must pre- 
viously be wiped dry. 

Deep ulcers should be cleaned by a simple alkaline gargle or spray, 
and a mercurial antiseptic gargle used afterwards. 

Cicatricial stenosis of the rhino-pharynx may require division with 
subsequent dilatation persistently repeated for a long time ; ••as all 
syphilitic scars tend to contract afresh. 

The general treatment of syphilitic disease o^ the pharynx does not 
differ from the treatment of similar manifestations in the larynx, to which 
the reader is referred (p. 811 ). The remarks there made on the necessity 
of avoiding too rigid an adherence to any routine method of treating 
secondary lesion with mercury, and tertiary lesions with iodine of 
potassium, apply with equal force to syphilitic disease of the pharynx. 

Local treatment is usually unnecessary ; but in all syphilitic affections 
of the pharynx an antiseptic gargle, such as a solution of perchloride of 
mercury (1 in 1000), may be used with advantage. 

Gouty affections of the throat. — The so-called “ lithaemic diathesis ’’ 
is a much more frequent cause of throat disease than is generally believed. 
This is probably largely owing to the fact that the throat is often affected 
in patients who present no definite evidence of gout, or who have never 
had any acute joint inflammation. 

Symptoms . — The throat manifestations of gout may assume the acute 
or chronic form. 

Acute gouty pharyngitis, tonsillitis, or laryngitis may result from 
exposure to cold, or may occur without any obvious local cause in predis- 
posed persons. The affection may run the usual course of acute inflam- 
mation of these regions, or may yield abruptly to an ordinary attack of 
acute gout. One of us (W. W.) observed a case of a medical man, who 
had had many definite attacks of gout, in which nocturnal laryngeal 
spasms were prone to occur whenever an error in diet rendered the 
patient gouty. A similar case was observed by the editor of this work ; 
in this case, in a fine and vigorous but gouty man of middle age, the 
spurns, which recurred at intervals for some years, ^ould compel the 
sufferer to sprtng from his bed in an agony : the local signs were never 
very notable. The‘'N<!hief distinguishing subjective symptom is that the 
pain, or spasm, is out of proportion to the degree of inflammation. 

Objectively the fauces or larynx, as the case may be, are 'acutely 
inflam^ and bright red, the inflammation, as a rule, being strikingly 
patchy in appearance ; the inflammation is particularly noticeable on the 
lateral pharyngeal walls, while the uvula may be oedem£^ous. 

The mote chronic form may be indistinguishable from ordinary 
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pharyn^tis and laryngitis ; but in most cases there is well-marked 
thickening of the lateral walls of the pharynx. As indicative o^ gout we 
lay particular stress on lateral pharyngitis with a sense of uneasiness or 
pain on swallowing ; the pain may be of a darting character and shoot up 
to the ears. Small tophi may form under the mucous membrane and 
may be «xpelled ; or urate of soda may be discharged from accumulations 
in the mucous membrane. These gouty concretions, in exceedingly rare 
instances, may form on a vocal cord (as in a case recorded by Virchow) 
or within the crico-arytaenoid joint, causing anchylosis. A gouty in- 
flammation of such character may produce symptoms and physical signs 
indistinguishable from those of laryngeal cancer. In a case seen by one 
of us S.) in consultation, thyrotomy was performed by a distinguished 
surgeon on suspicion of malignant disease of the larynx ; but the supposed 
new growth turned ^ut to be a gouty concretion embedded in a vocal 
cord. A similar instance came before Krishaber and Morell Mackenzie ; 
in this case the laryngeal disease disappeared while the patient was 
undergoing treatment for gout. 

The diagnosis of gouty affections of the throat is often simple enough 
if the peculiar patchy aspect of the inflammation and the lateral pharyn- 
gitis are noted. Such appearances, especially when attended with 
unusual sensitiveness and pain in the throat, should lead to inquiry into 
the" family and personal history of the patient, and to careful investiga- 
tion into any constitutional or other local manifestations of the gouty 
habit j in many instances, however, the diagnosis must largely depend on 
tKb i^esponse to suitable treatment. On the other hand, it does not hy 
any meaas necessarily follow that every inflammatory affection of the 
throat in a gouty patient is itself of gouty nature. 

The treatment is simply that suited for systemic gout, the only local 
treatment necessary being some sedative spray or pastil containing 
menthol and cociiine. Tincture or wine of colchicum to IT^ xxx.), 

with or without bicarbonate of potash or salicylate of soda, may be added 
to a tumbler of Vichy water and taken twice daily after meals , in the 
more chronic cases a visit to some appropriate spa is highly to be recom- 
mended to patients of sufficient means and leisure. The more acute 
cases should be treated as acute attacks of gout, and in the usual manner, 
the patients being confined to the house. 

Under any circumstances the larynx, if inflamed, should be rested as 
much as possible, and all sources of irritation removed ; and, after the 
gouty condition has been combated by appropriate treatment, the ti;qat- 
ment suited to subacute or chronic inflammation of the pharynx or larynx 
may be necessary. 

Needless to say, the usual dietetic rules for gout must be strictly 
carried out. 

Rheumatic affections of the throat. — The causes of rheumatic 
affections of the throat differ in no respect from those of rheumatic 
aflfections occurr^g in other parts of the body \ nor can it be said that 
there are any distinguishing characteristics of rheumatic pharyngitis. 
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tonsillitis, or laryngitis. The very intimate pathological connection 
between acute lacunar tonsillitis, peritonsillitis, and acute rheumatism is 
now widely recognised; but it is important to remember that a large 
proportion both of acute and chronic pharyngitis and laryngitis is of 
rheumatic origin, for success in their treatment will very much depend on 
a correct diagnosis. Pain, stiffness, and inflammation of the f»uces veiy 
frequently precede an attack of acute rheumatism, and either subside or 
are disregarded when the acute joint symptoms are manifested. In other 
cases the throat symptoms persist for days or weeks without further 
development, and not seldom recur regularly whenever the patient is 
exposed to cold or damp. Rheumatic inflammation may arise in and 
around the crico-arytaenoid joints, or directly attack the intrinsic Muscles 
and peripheral nerves, causing diffuse neuritis, impairment of mobility of 
one or both vocal cords, and in some cases marked •tenderness to pressure. 
The diagnosis of “rheumatic” paralysis of the vocal cords, however, 
ought not to be made until after exclusion of all other possible organic 
causes of the palsy. 

Treatment . — It is unnecessary to suggest the general treatment to be 
adopted in rheumatic affections of the throat, for it is simply that suited 
to rheumatic diseases of the joints. Locally a sedative spray, such as 
menthol and cocaine in colourless oil of vaseline, and other local treatment 
referred to in the chapters on acute and chronic inflammation of ' the 
pharynx, tonsil, and larynx, should be carried out. 

New growths of the pharynx and tonsils. — A. Benign Neoplasms. 
— It is as little possible in the present state of knowledge to «,ssigii 
any definite cause for the appearance of benign neoplasms in •the fauces 
as elsewhere, with the sole exception of dermoid tumours, which ^ very 
rare growths are abnormalities of development. 

Benign growths are not of frequent occurrence in the fauces. 
Papilloma is -by far the most common form; the small, warty, sessile or* 
pedunculated, light pink growths, with cauliflower or granular surface, 
being usually attached to the margin of the soft palate, the pillars of the 
fauces, or the uvula. Next in point of frequency comes the adenoma, a 
hard, rounded, sessile growth of slow development, covered with smooth, 
irregularly rounded mucous membrane of normal appearance, arising in 
the mucous membrane of the anterior or posterior surface of the palate or 
in the tonsil, and often attaining a considerable size. Fibroma is very 
rarely met with in the fauces, though it is more common in the rhino- 
plwirynx, where as a rule it is attached to the vault!’ of the pharynx. 
These tumours are somewhat rapid in their growth, and may become as 
large as a hen’s egg or a small orange. They are hard, rounded, smooth 
and red on the surface, and sometimes highly vascular. 

Angioma may occur as purple, nodular, soft, vascular growths, com- 
posed of enlarged tortuous blood-vessels held together by a small amount 
of connective tissue. Calcareous concretions occur in the tonsil and 
rarely in the soft palate, and, being covered by mucoi^ membrane, the 
swelling may simulate a growth. 
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diagnosis. — Papilloma often bears a very strong resemblance to a 
warty epithelioma. There is generally no infiltration of the neiglfbouring 
tissues, and no zone of hyperaemia around the benign neoplasm ; but a 
microscopical examination of the removed growth should always be 
made. 

Fibroi^^a and adenoma are very similar in aspect and consistence, but 
the former are much rarer than the latter, and develop more rapidly. 

Prognosis, — The prognosis as regards life is always favourable ; and 
the same may be said of the results of operative interference, as they do 
not tend to recur after radical removal. 

The symptoms manifested by all these benign growths are mainly duo 
to meohanical interference with the action of the soft palate, with 
deglutition and phonation, or, if very large, with respiration ; and the 
severity of the symptom^ depends chiefly on the size of the growth. A 
papilloma on the tip of the uvula may give rise to the usual symptoms of 
elongated uvula. Fibromas are sometimes rather painful, especially if 
large ] and, like any large growth in this region, may give rise to a sense 
of fulness and discomfort. 

Treatment . — A papilloma should be cut off, and the tissues immediately 
around the seat of attachment included in the excised portion. An angioma 

• may be removed by the galvano-cautery snare ; but haemorrhago is apt to 
be c(5nsiderable if precautions are not taken to prevent it. The other 
forms of growth should not be removed unless their presence occasion 
inconvenience or pain. Fibroma, especially of the rhino-pharynx, may 
give c^^nsiderable trouble in removal. A description of the many surgical 
methods employed to overcome this difficulty is outside the scope of this 
work. 

B.* Malignant Neoplasms . — Both carcinoma and sarcoma occur with 
tolerable frequency in the fauces and pharynx. 

• The causes of malignant growths in this region are as obscure and ill- 
defined as are the causes of similar growths occurring in other parts of 
the body \ heredity and local irritation seem to exercise some influence in 
their occurrence. Almost invariably the pharyngeal growth is primary , 
or due to extension from neighbouring structures ; malignant disease in 
this region is very rarely secondary or “ metastatic. 

The male sex is more frequently attacked than the female , especial y 
is this the case with carcinomatous growths. It is rare for carcinoma to 
appear before the age of forty, and the great majority of all forms of 
malignant disease df the pharynx do not begin till after the fifth decade ; 


sarcoma, however, may occur at any age. 

Pathology.— The morbid anatomy of growths occurring in the phary«x 
does not differ in any way from the usual structure of similar growths in 
other regions. Primary carcinoma either occurs in the soft palate or 
pillars of the fauces, the tonsil, rhino-pharynx, or the lower pharynx at 

its junction with the oesophagus. -i x ..u ^ 

If arising in t^ie soft palate it generally soon spreads to 
from the pillars of the fauces to the tongue ; while carcinoma of the lower 
VOL. IV 
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pharynx tends to involve the larynx, so that it is often impossible to 
define tao seat of origin. The growth presents an uneven surface and 
soon ulcerates. In its earlier stages epithelioma usually appears as a ’* 
wart-like growth surrounded by hyperaemic, infiltrated tissue. At first it 
grows rather slowly, but, as it attains a considerable size, it rapidly spreads, 
involving surrounding structures in all directions. The growthi^ometimes 
forms a large tumour ; but in other cases it soon begins to break down in 
the centre, the ulceration extending laterally as well as in depth, fresh 
nodules forming in the immediate neighbourhood of the hard, elevatec] 
margin, soon to be included in the ever-advancing ulceration. The base 
of the ulcer is covered with muco-pus and breaking-down tissue, in the 
midst of which uneven ridges of the growth and ulcerating nodiiles are 
seen ; but no granulation tissue is formed and scarring never takes place. 
The glands of the neck, and particularly those under the angle of the ‘ 
jaw, are soon extensively involved, whether the growth arise in the fauces 
or rhino - pharynx ; when the laryngo -pharynx and oesophagus are the 
primary seat, the cervical glands are not so rapidly implicated. 

The varieties of sarcoma met with in the fauces and pharynx 
comprise lympho-sarcoma, round-celled sarcoma, mixed round and spindle- 
celled, spindle-celled, alveolar, melanotic, and myxo-sarcoma. Lympho- 
sarcoma is probably the most common variety, and Mr. Butlin has' 
suggested that a connection probably exists between this forfn of 
growth in the fauces and Hodgkin’s disease ; and that in some cases 
the primary lymphoid deposit occurred in the faucial lymphatic tissues. 
While it is beyond dispute that many cases of sarcoma of the^faRces 
and tonsil display a mild malignancy, and that instances ocenr in which 
the faucial lymphoid tissue becomes involved in the course of Hodgkin’s 
disease \yKLe p. 579], it is most unusual to see the latter affection followini,' 
the appearance of sarcomatous growths in the fauces. Kundrat ha> 
observed lympho-sarcoma in two cases of pseudo-leukaemia ; Chiari states 
that leukaemia and pseudo -leukaemia are distinguished from lympho 
sarcoma of the throat by the infection of the lymphatic glands of th 
whole body as well as of the spleen and liver. Sarcoma grows some 
what rapidly ; and when the growth has attained any size, the mucou 
membrane covering it is succulent and bright red in aspect, and f 
infiltrates and displaces the neighbouring structures. It begins in th 
tonsil, or in a lymphoid follicle of the mucous membrane of the soi 
palate, pillars of the fauces, or rhino-pharynx. It is less hard tha 
epithelioma, and sometimes is soft and gives the sensation of a cyst ( 
aoscess. The rate of growth varies a good deal ; in some cases 
reenains localised for a considerable period, or for a time may diminis 
in size. It spreads by extension to the neighbouring regions, and vcj 
generally involves the deeper tissues behind the angle of the Jaw, so 
to cause large swellings in the neck ; sarcomas in the fauces or tonsil, ^ 
the contrary, not infrequently remain distinctly localised and more or h 
encapsuled for a long time, and then it is only when they extend beyo 
the limiting capsule that they increase rapidly and involve neighbouri 
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structures and glands. Ulceration does not occur very early, and when 
it docs it is usually superficial, and haemorrhage very slight. * 

Lympho-sarcoma of the throat is a rare affection, and generally occurs 
in middle-aged men. O. Chiari, who has made a special study of this 
variety of pharyngeal growth, states that it arises either on one of the 
tonsils or in the lymphoid follicles of the soft palate or rhino-pharynx ; 
or the lymphatic glands of the throat, mostly on one side, may be 
attacked, and from them conical tumours may grow towards the throat, 
causing more or less narrowing of the space. Lympho-sarcoma appears 
either as a definite tumour on the tonsil or as an infiltrating growth ; in 
either wise ulceration and breaking down of the surface soon occur. 

Thtls the larger tumours or the flat complex of smaller growths break 
down or suppurate. The resulting ulcers may heal partly or entirely, 
and even deep scars mjfy Jbe formed ; yet soon fresh points of infiltration 
appear on the edge of the old ulcer, either as yellowish marrow-like 
nodules or simply as diffuse thickening. In this way the process spreads 
superficially. Sometimes the degeneration and the breaking-down pro- 
cess are accompanied by febrile disturbance. Like other forms of 
sarcoma, the lymph o-Siircomatous tumour may, temporarily, diminish 

in size. , • i • 

‘ Symptoms , — Carcinoma of the fauces is usually accompanied by pain 

of gradual onset, increased but not induced by deglutition, and lancinating 
in character, darting up to the ears. Salivation is often present. 
voice becomes throaty or nasal in quality. A large ^owth may produce 
considtrable dysphagia. Difficulty in swallowing, indeed, is often the 
earliest and most marked symptom in growths occupying the laryngo- 
pharyjix ; obstruction to nasal respiration and a sanious . muco-purulent 
discharge occur rather when the rhino-pharynx is the seat of the disease. 
The breath becomes foetid when the tumour breaks down and cachectic 
•symptoms are seldom long delayed. In sarcoma and lyinpho-sarcoma the 
symptoms generally consist chiefly of mechanical obstruction to respiration 
and deglutition, and alteration in the quality of the voice. Pam is not 
usually a marked symptom, though generally noticeable when superficial 
ulceration has occurred. With the further progress o e grow e p 
ulceration with foul muco-purulent discharge, quickly-increasing extension 
of the disease, pain, loss of appetite and general weakness become manifest, 

and the patient then rapidly sinks. , x t ™oi,,rriant 

The differential diagnosis of these forms of 
growths often presents many difficulties: first, d'/tm^ishing between 
the different varieties of malignant ^owths, a poin o 
gards prognosis and the advisability of opera ive in infective 

secondly, in distinguishing them from benign growths and various infective 

'^‘'^arcinoma differs from sarcoma in the early "^^^0^0^ 

surface and infiltrating character, and the rapid secon vy 

neighbouring gla,d.fe»ly fn re.^no»; 

a-ppearance of, cachectic symptoms being i 
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growths are usually harder on palpation, pale pink or even bluish pink in 
colour, and are surrounded with a well-marked areola. Ulceration and 
haemorrhage occur early ; the margin of the ulcer is ulcerated, raised, and 
irregular, and the floor is covered with characteristic cauliflower vegeta- 
tions. A sarcoma is softer, smoother, and more succulent in aspect, covered 
with light pink or yellowish pink mucous membrane, and ulceration is 
often delayed. The ulceration tends to remain superficial, but when the 
growth does break down there is a copious secretion of ichorous muco-pus. 

Lympho-sarcoma differs from sarcoma and carcinoma in that these 
arise as more or less globular tumours, the ulceration of which shows less 
tendency to spread on the surface. The lympho-sarcomatous ulcer is 
thickly covered with ichorous pus, but the floor shows no cauliflower 
excrescences. Moreover, the lympho-sarcomas show greater tendency to 
diminution ; and the ulceration often heals, at rate for a time. 

In all forms a microscopical examination of removed fragments of the 
growth will generally decide the question of diagnosis ; but it is necessary 
to proceed in this research with great caution ; first, we must obtain a 
piece which includes the deeper tissues of the tumour, for superficial 
portions may only show normal or inflammatory tissue without evidence 
of malignancy ; and, secondly, we must distinguish between the varieties 
of carcinoma which closely resemble sarcoma. 

The diseases most likely to be mistaken for malignant growths' and 
conversely, are chronic hypertrophy of the tonsils, tonsillitis, benign 
growths, syphilis, tuberculosis, lupus, diphtheria, and chronic retropharyn- 
geal abscess. Chronic hypertrophy of the tonsils is almost invariably 
bilateral, and is essentially a disease of early childhood and adolescence , 
and although enlarged tonsils dating from childhood may persist thijpugh- 
out life, yet an enlargement beginning in an adult, especially if unilateral, 
must always be regarded with grave suspicion. 

A sarcoma may be mistaken for gumma, and especially for a gumma* 
which looks yellowish and marrow-like just before breaking down ; the only 
trustworthy distinction, indeed, consists in the failure of syphilitic medi- 
cation. An ulcerating sarcoma, especially if ulceration be attended with 
febrile disturbance, may resemble acute tonsillitis, or peritonsillitis ; but the 
more gradual onset, slight constitutional disturbance, and absence of acute 
pain or tenderness, would serve to distinguish these affections apart from 
the aspect of the growth. Sometimes an ulcerating sarcoma, and more 
especially a lympho-sarcoma, is covered with a thick layer of muco-pu"^ 
which may simulate diphtheria or syphilitic ulceration.* The presence of 
fresh nodules of growth around the margin, the shape of the ulcer, and 
the fact that it is always single, together with the general condition and 
freedom from albuminuria and from characteristic bacilli in a culture, 
would point to a malignant gi-owth. 

Syphilis is more likely to be diagnosed when a malignant growth has 
undergone extensive breaking down with deep ulceration. Very often 
only a microscopical examination of a removed fragment and the adminis- 
tration of iodide of potassium will settle the question. Ye,t it is always 
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important to remember that a temporary subjective amelioration, and 
even a transient diminution in the size of a malignant growth, may be 
produced by the exhibition of iodide of potassium. Too much stress 
ought not to be laid on the history of a syphilitic affection, or evidence of 
old syphilitic scars, and the like ; for, on the one hand, in syphilis a history 
of infectiefh is often unobtainable, and on the other hand malignant disease 
not infrequently occurs in syphilitic subjects. 

The peculiar apple- jelly-like nodules of infiltration around lupus ulcers 
should prevent an error in diagnosis as regards this disease. 

Similarly ulcerating sarcoma may bear a strong resemblance to tuber- 
culous ulceration; more especially is this true of lympho- sarcoma. 
Tubercfhlous ulcers are more superficial, have mouse-nibbled edges, and are 
usually multiple. If no concomitant pulmonary symptoms are detected, 
the examination of thS «nuco-purulent secretion will reveal the tubercle 
bacilli ; while the frequent pulse and nocturnal rise of temperature should 
lead to a suspicion of this disease. Of course the presence of pulmonary 
tuberculosis does not exclude the possibility of a malignant tumour in 


the pharynx. , , ^ , i 

A warty epithelioma tons growth on the fauces may closely resemble 
a benign papilloma ; yet it differs from it in growing from an indurated 
base, and in being surrounded by a zone of hypersemia and infiltrated tissue. 
Similar points of distinction serve to differentiate malignant growths and 
fibroma ; but a sarcoma may appear so truly benign in aspect, in rate of 
groivth, and in the absence of any enlargement of neighbouring stnictures 
and glb^nds, that the only means of diagnostic distinction may bo m a 
microscopical examination of a removed fragment (the possible sources 
of eri^r will be fully discussed in the chapter on malignant disease of the 
larynx, p. 839 ). The same difficulty may arise in the distinction of the 
rarer forms of benign growth, such as adenoma, and malignant growths. 

* Chronic retropharyngeal abscess occurs in an unusual site for sarcoma, 
and presents a smooth swelling which fluctuates on digital exploration, 
and is sometimes associated with cervical caries. Aspiration of the 
tumour would, of course, reveal its true character at once. „ ^ 

Progiiosis.— The prognosis of carcinomatous growths in the phaiynx is 
very grave. To this statement an exception may be made m the case 
of small warty growths which appear on the soft palate or uvula, an 
which may be radically extirpated in an early stage. 

A sarcoma occurring in the fauces is a more 
the less rapidly-growing spindle-celled variety and the 
These growths m^y remain encapsuled for a long time, so that 
favourable prognosis is justified when secondary extension is s ow to 
appear, inasmuch as a radical operation is often comp e ® ^ especially 
is hardly necessary to say that any 

in a region so difficult of access as the tons h*ind there is 

the rhino-pharynx, is peculiarly t^at'^many recorded' cases prove 

too great a tendency to overlook the fact that m y • ^ of i^te 

that a radical operation has been completely successful, especially 
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years ; and from personal experience we would emphasise the importance 
of not regarding malignant disease in this region as invariably hopeless. 

Treatment . — From a therapeutic standpoint the importance of early 
diagnosis and early radical removal of malignant growths cannot be too 
strongly emphasised ; for once the growth has extended beyond the 
structures which permit of complete removal, or has affected ^he neigh- 
bouring lymphatics, it is hardly possible to hope for lasting cure ; 
whereas, as has already been stated, early and complete extirpation — 
especially of late years — has produced most brilliant and permanent 
results. In considering the ad^'isability of attempting a radical operation, 
the surgeon will be guided not only by the situation and limitations of 
the growth, but also by the particular variety of malignant tumoift* to l)e 
dealt with ; for an cncapsuled or well-defined sarcoma, especially if it be ;i 
lympho-sarcoma or a spindle-celled sarcoma, mayib3 permanently removed, 
although a similar procedure in the case of encephaloid cancer would 
probably be unsuccessful. 

The choice lies between removal through the mouth by the knife, 
snare, or ecraseur, and lateral pharyngotomy. One of us (F. S.) has 
seen several very successful cases of early operation from the outside. 

It is impossible, however, to lay down rules for guidance in every 
case ; each has to be judged on its own conditions. 

On the other hand, growths may require partial removal when there 
is danger of suffocation or difficulty in swallowing; and pharyngeal 
or oesophageal constriction may necessitate gastrostomy or lateral \fso- 
phagotomy. • 

When a radical operation is impossible, or has been Mlowed by 
recurrence of the gi’owth, all that can be done is to maintain the patient’s 
strength by nourishing diet and suitable tonics, and to alleviate pain by 
opium. Ulcerating growths should be cleansed with antiseptic sprays 
and gargles. 
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The following teble, compiled by one of us (\V. W.), summarises the 
main points of distinction between several of the diseases of the pharynx 
and fauces : — 


Carcinoma. 


Sarcoma. 


Chancre. 


Symptoms. — Dysphagia is 
always an early symptom, 
and pain is considei'able and 
persistent, but of giadual 
onset. Increased pain on 
swallowing becomes so great 
as to prevent the patient tak- 
ing food. 

Saliva accumulates in the 
mouth. 

Early and well-iiiaiked 
cachexia, and rapid los'^of 
flesh. 

Physical Signs . — Carcinoma 
always presents an enlarge- 
ment with superilcial irregu- 
larity of surface, which is light 
pink or bluish, and soon 
ulcerates with granular fis- 
sured surface, hard elevated 
margin, general caitilagiiioiis 
hardness and fixedness. Ul- 
ceration not very depressed, 
cov'ered with ftetid iiiuco- 
pus. 

Early Infiltration of neigh- 
bouring glands. 

Hajiiiorrhage frequent and 
olten profuse, sometimes 
fatal. 

unilateral. 


• Syphilis, 

Secondary iiiul Tertiary 


^Symptoms . — Often no pain 
whatever, and swallowing 
often difficult, never imijos- 
sible. Wasting and cachexia 
111 proportion to the difficulty 
in taking nourishment, and 
not very pronounced. No 
salivation. 

In secondary syphilis of 
the tonsils and fauces there 
is generally bilateral deposit 
of mucous patches and sui>er- 
flcial ulceration, with well- 
marked purplish areola. 

In tertiary syphilis the ton- 
sils are unilaterally affected 
by a deep perforating ulcer. 

The margins of the ulcer 
are often undermined, and 
overhang the deep-ljftng ulcer, 
the floor of which is covered 
with necrotic tissue. 

The sympathetic glandular 
enlargement is slight, and 
not xiamful as in cancer. 

Haemorrhage slight or ab- 
sent. 

The rapid improvement 
under antisyphilitic remedies 
is always a valuable sign. 


yenerally 


Symptoms. — Difficulty and 
pain in deglutition, sonie- 
Limes very slight, and, until 
ulceration occurs, is chiefly 
mechanical. 


Saliva accumulates and 
dribbles from the mouth 

Loss of flesh generally 
rapid. 

Physical Sigtis . — Sarcoma 
attains considerable diineii- 
Hions before ulceration com- 
iiiciices. The growtli is led, 
fleshy- looking, and soft, sui- 
rounded by a well-inaiked 
bright red areola. 

Spreads to neighbouring 
regions and exteinally to the 
neck, — especially rapid is the 
extension of round-celled siii - 
coniata. 

HtPinorrhage is fieqiient 
and sometimes fatal 

Generally imilateial. 


TuBERCULOLS UnChRAlION. 


Symptoms —Swallowing is 
always veiy iiainful, and loss 
of flesh rapid, with nocturnal 
rise of temperature, and a 
general well - mai ked tn ber- 
culous cachexia is always jiie- 
sent. There is early and 
lapid infiltration of the pails 
around, with very eaily tend- 
ency for fluids to return 
through the nose on swal- 
lowing. ^ 

Phy.<tical Sign.s. — General 
pallor, with diffuse infiltia- 
tion of tlio affected region. 
Early superficial, iriegular, 
mouse - nibbled ulceration, 
with gray debris. In the 
earlier stages tlio deposits of 
miliary tubercles are very 
characteristic ; these ulcerate 
and coalesce. No inflamma- 
tory areola. 

Hiemorrhage generally ab- 

Usually concomitant dis- 
ease of larynx and lungs. 


Functional Symptoms . — The 
first symptom is a stinging 
pain in the tonsil, but with 
little pain on swallowing, 
which IS never sodifllcnllas in 
cancer or 111 tertiary syphilis. 

Cancer occurs in late 
middle life, but saicoina may 
also occur in the young ; 
chancre geiieially in young 
adults. 


Physical Signs . — Tlie siii- 
faco IS very rcil, but there is 
always a well-defined erosion, 
with sharply - cut margin 
from the coiiiinencoment. lii- 
duiation or even stony hard- 
ness. The siibinaMlIary 
glands early enlarged 

Like cancer and terliai v 
syphilis, and unlike second- 
aiy, it IS unilateral. 

No ha*morrhage, only 
stieaks of bioo<l. 

No emaciation, eaily ap- 
pearance of secondaiy rasli, 
etc. 

Rosi>onds well to treat- 
ment 


Acute Tonsillitis. 


Fu n ct 10 n a I Sym pto nut - - 
Pam very marked Iroiii the 
coinnienceineiit, great ten- 
derness and dilficiilty in swal- 
lowing. Generally some rise 
m temperature Usually 
both tonsils affected, though 
one after the other. 


Physical Signs. — Character- 
istic redness and infiamma- 
tory infiltration. Lncnnar 
exudation, but no ulceration. 
]^y proceed to suppuration 
Chronic abscess of the tonsil 
may be diagnosed by incision 
and discharge of pus. 


Responds well to treat- 
ment. 


F. S. and W. W. 
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Pharyngeal Neuroses. — (a) Motor Neuroses . — ^The motor neuroses of 
the phafynx may be conveniently divided into spasmodic neuroses and 
paralyses. 

Spasm of the pharyngeal muscles is nearly always a functional 
disorder. It is a rare affection, interfering with deglutition, generally 
met with in nervous and hysterical patients. It may occur in stesociation 
with various acute inflammatory processes, such as acute tonsillitis. 
Spasm of the pharynx is a prominent symptom in hydrophobia, and has 
been observed in a case of cerebral tumour. Courmont records a case of 
tonic spasm in tabes. Clonic spasm of the levator palati gives rise to a 
peculiar clicking sound audible to the patient and those around. The 
cause is obscure ; but by some observers it is regarded as a reflex nd!irosis, 
and therefore any possible source of irritation should be removed. 

In some cases local application of the galv^,nlc current has proved 
useful in relieving spasm. When due to hysteria or associated with 
neurasthenic constitutional states, nervine tonics, rest, and change of air 
are indicated. 

Paralysis . — The experimental results of Horsley and Beevor show 
that the soft palate and uvula, the levator palati and the pharyngeal 
constrictors are innervated by the spinal accessory fibres in the pharyngeal 
plexus, and not by the vagus. The tensor palati is supplied by the fifth 
nerve. Thus paralysis of the soft palate may be caused by central nerve 
lesions involving the spinal accessory, or by peripheral neuritis and 
pressure on the nerves to this region, or the paralysis may be myopatlji/s. 

The paralysis is generally unilateral, but may be bilateral. • 

Paralysis of the palate from bulbar disease may be due td acute or 
chronic myelitis involving the spinal accessory nuclei, to bulbar apoplexy 
or embolism, to tumours, or to basilar meningitis. 

Acute bulbar paralysis is characterised by the sudden onset of giddi- 
ness, headache, and sometimes vomiting, with unsteadiness of gait, but • 
with no loss of consciousness. The voice becomes nasal and thick, and, 
the lips and tongue being involved, articulation is difficult. The 
dysphagia increases, and finally respiration becomes irregular, and the 
pulse small and frequent from the progressive implication of the various 
bulbar nuclei. 

Chronic bulbar or glosso-labio-laryngeal paralysis generally begins in 
the tongue ; then the lips, velum palati, and pharyngeal constrictors are 
involved ; and very often the abductors and internal tensors of the vocal 
cor^s likewise. Speech l^ecomes nasal in tone, articulation very imperfect, 
and swallowing very difficult, and liable to result in the food passing into 
the •larynx. The vago-accessory nuclei being concerned, the pulse is 
often persistently frequent, respiration may become shallow and irregular, 
and attacks of periodic dyspnoea are not uncommon towards the end. 
Unilateral paralysis of the tongue, palate, and larynx, first described by 
Dr. Hughlings Jackson, is of special interest from the light it throws on 
the innervation of the soft palate ; inasmuch as it implies that the motor 
innervation of the organ is supplied by the accessory in agreement 
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with the experiments to which we have referred above. Moreover, in 
several cases the trapezius and sterno-mastoid were also paralysed, and 
thus both branches of the accessory were affected, whilst there was no 
gymptom pointing to an affection of the vagus. 

Post-diphtheritic qeuritis is the most common cause of palatal paralysis. 
A simila# condition may probably bo caused by membranous sore throat 
not associated with the Klebs-Loffler bacillus, and from acute lacunar 
tonsillitis. 

Paresis of the palate and constrictors of the pharynx may be duo to 
hysteria, or to general weakness in the anaemic and debilitated. 

The symptoms and signs of paralysis vary as it is unilateral or bilateral. 
When* the lesion is unilateral, the uvula is drawn towards the healthy 
side, and the velum palati is drawn down by the palato-pharyngeus and 
palato-glossus on that* side ; if bilateral, the velum palati hangs loosely 
and does not respond to local stimulation, the voice is nasal, and fluids 
'escape by the nose during deglutition. As the paralytic condition 
of the pharyngeal constrictors becomes better marked, deglutition gets 
more and more difficult, and the difficulty in swallowing fluids is always 
greater than for solids, in contradistinction to the difficulty in swallowing 
due to obstruction, when, as we should expect, it is first noticed, and is 
always more pronounced in the swallowing of solids. ^ 

It is necessary to distinguish from true pharyngeal paralysis ^0 
very similar appearances which may result from inflammatory exuda- 
and mechanical interference with the movements of the soft palate 
resulMng from syphilis and other forms of local disease. 

The fiew that paralysis of the palate is due to and accompanies 
paralysis of the facial nerve has nowadays lost most of its former 


adherents. , , .1 

The treatment of phaiyngeal paralysis will, of course, depend on the 
causes. In many cases local treatment is obviously of no use w a over. 
Tosbdiphtheritic paralysis should be treated by hypodermic injections ot 

strychnine and local faradisation. . 

(h) Sensory Neuroses.— Ancestliesia, partial or complete, imiy be uni- 
lateral or bilateral. The commonest cause is dipht ena , u 1 y 
occur in hysteria, bulbar paralysis, and in insanity , it is a so pro 
by pressure on a glosso-pharyngeal nerve by tumours near the exit of the 
nerve from the skull, or by intracranial tumours, gummas, e c. , , 
nearly always associated with neuroses of sensation an para yses o 

velum and larynx. , with 

Hypercesthesia and parcestliesia of the pharynx are o ® 
apart from any organic disease, in anaemic and neurotic pa , " 
many cases some slight affection of the tonsils or granu P cause, 

is the source of a discomfort altogether out of proper 10 , ^ 

Very similar painful or uncomfortable sensations m p 1 

found in Vti i” ^ 

of cancer of the* pharynx, and so forth. Both unner 

is a very intimate connection between the whole regi 
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respiratory tract, the nose, pharynx, and larynx, and the sexual organs ; 
and many of the more obscure neuroses of these regions have a sexual 
basis. That such a special if somewhat mysterious connection exists, 
has long been known. Its physiological correlation in man is found in 
the sudden development of the larynx during the time of puberty, 
particularly in men, accompanied by characteristic changes in iJhe voice, 
known as the “ break of the voice ” ; whilst in the woman a slight 
huskiness of the voice and other indefinite phenomena are often notice- 
able at the time of menstruation ; practised singers often notice the 
deteriorating influence of the menstrual period on the voice. The 
effect of castration of boys in modifying these changes in the larynx is 
well known. In the lower animals this physiological connection is seen, 
again, in the “ roaring ” of the otherwise silent stag at the rutting time ; 
while numerous well-authenticated cases of vicarious bleeding from the 
nose or pharynx, replacing the menstrual flow more or less completely, 
have been recorded. 

While the influence of the sexual organs on the respiratory organs 
is most obviously recognised in the larynx by the alterations in the 
voice, many of the purely subjective neuroses are referred indefinitely to 
the throat region generally. As Schadewaldt pointed out, the power of 
localising sensations felt in the throat is very defective physiologically as 
well as pathologically ; “ the sensations in the most different parts of the 
organs of the neck are, as a rule, jointly referred to a region in which, 
so to speak, the joint sphere of sensation (the sensorium commuiijT^ 
according to analogy) of the entire throat is situated.” This regif)n is 
the front part of the neck, the “ laryngo- tracheal region ” (Gfottstein). 

It is therefore of no use to attempt to distinguish the subjective sen^iory 
neuroses of the pharynx from the rest of the upper respiratory tract, as 
an attempt of this kind might easily lead to therapeutic mistakes. 

Chlorotic and anaemic girls, and women at the climacteric period, very ‘ 
frequently suffer from paraesthesia of the throat region ; but it is the 
latter class who afford the great majority of instances and in the aggra- 
vated forms. The “ sensory throat neuroses of the climacteric period,” as 
they have been called by one of us (F. S.), may be classed under two 
headings, “ paraesthesia ” and “ neuralgia ” cases, the former class being the 
more frequent. We have never seen a case of anaesthesia of the throat 
due to the climacteric period. The majority of cases of climacteric 
throat neuroses occur in women who are by no means of a neurotic 
or hysterical type. Most frequently patients complain of unpleasant 
sensations which often enough cannot be described exactly ; in some 
caseCi they are general, in others they shift from one part to the 
other. In other cases, again, the patients speak of general or partial 
“ soreness,” “ dryness,” “ tickling,” of a desire to be constantly ‘‘ scraping/ 
or “ hawking ” and “ hemming,” of sensations of “ choking ” or “ strangu- 
lation,” or of a feeling as if the throat were “ wooden ” ; very frequently 
there is a sensation as of a foreign body, variously comp®,red to a crumb 
of bread, a bone, a hair, or a needle, or a constant desire rto ‘‘ swallow 
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empty,” or feelings of heat or cold. But in very many cases one sees 
how the patients strive in vain to describe exactly what they fefl, and to 
define the seat of the sensation. Much less frequently there are ‘‘ neur- 
algic ” sensations, described as a fixed pain on one side of the throat, some- 
times radiating to the ear and temporarily diminished by swallowing. 

The intensity of these neuroses varies most remarkably ; in some, the 
sensations are merely felt as an inconvenience ; in others, the subjective 
troubles are of a more severe kind. The patients not rarely even cry 
whilst relating the history of their ailment ; and the general depression 
accompanying the affection is sometimes so great that in a good many 
cases the patient dreads cancer, consumption, syphilis, or some other 
organic disease of the throat. 

The throat symptoms complained of may be the only sign of the 
approaching change o^life ; or sometimes may even precede the menstrual 
irregularities ; in other cases they follow the usual uterine disturbances 
of the climacteric period, or are associated with dyspepsia, insomnia, and 
other complications commonly observed at the menopause. 

Objectively there may be little or absolutely nothing to be seen in 
the throat. In some cases a few small pharyngeal granulations, or a slight 
enlargement of the lingual tonsil, or some hardly noticeable thickening of 
the lateral folds of the pharynx, are detected. It is important to guard 
against two sources of error ; namely, of overlooking some actual and 
tangible cause of the affection, or, on the other hand, of wrongfully attri- 
i^iting the neuroses to any slight abnormality. The objective symptoms 
in thii cases which belong to the domain of paraesthesia and hyperjesthesia, 
and of thft sensory neuroses of the climacteric period, are either conspicu- 
ous Jpy their absence, or the changes found are so slight as to make it 
extremely unlikely that they can Idc held responsible for the subjective 
phenomena. On the other hand, it ought to be remembered that par- 
iesthesia, hypersesthesia, or neuralgia of the throat may be the first sign of 
malignant disease of the part or of its neighbourhood ; and that the age 
at which the climacteric neuroses come under observation is identical with 
that in which the beginning of malignant mischief is most frequently 
observed. Before arriving at a diagnosis of sensory throat neuroses, we 
must first, by careful examination, exclude chronic pharyngeal catarrh in 
its definite forms, considerable nasal stenosis, a foreign body, considerable 
Bnlargement of the lymphatic tissue at the base of the tongue, general 
'insemia of the pharynx — particularly in cases of commencing tuberculous 
disease of the lurfgs, and general neurasthenia or hypochondriasis. ^ 

The treatment of sensory neuroses will of course depend on the cause. 
In bulbar paralysis and other central organic nervous affections treatment 
is practically useless \ while in post-diphtheritic anaesthesia the treatment 
is the same as that indicated in the motor paralysis with which it is 
9-lmost invariably associated ; namely, gentle faradism or galvanism com- 
bined with hypodermic injections of strychnine. As regards hyper- 
aesthesia and anaisthesia, the treatment must be directed to improve the 
general healt^ and to remove any possible local cause ; and in cases in 
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which there is any reasonable doubt whether the neuroses be due to the 
climacteric period or to some local mischief, the latter should always be 
treated, while at the same time our suspicions that the affection depends 
upon the “ change of life ” ought to lead us to feel that if the local therapy 
fails to give relief the patient should not be discouraged, but should be 
induced to look forward with confidence to its spontaneous disaj^pearance 
in course of time. In cases of neuralgia particularly the probe ought to 
be used in order to ascertain whether there be any tender spot in the 
painful part; anaemia and chlorosis should be treated by the cautious 
use of iron and arsenic. The usual local remedies — astringents and 
caustics — are generally quite useless, or have but a very transitory effect ; 
and their indiscriminate use is to be strongly condemned, inasmuch as 
this whole period of a woman's life is in itself associated often enough 
with a state of mental depression : thus, after tlje ^railure of local means, 
patients are prone to become still more depressed and more than ever 
convinced that their ailment is really of a serious nature. This caution 
applies particularly to the use of narcotics, such as opium, cocaine, bromide 
of potassium, and the like, which, whether locally or constitutionally em- 
ployed, after a veiy short time lose their effects, and the patients either 
become enslaved by a pernicious habit, or by abstinence from the accus- 
tomed drugs their general and local sufferings are considerably increased. 
In severe cases of paraesthesia, and more particularly in cases of neuralgia, 
we should use those drugs only which cannot do any possible harm, such 
as menthol in spray and general tonics. The best effects are ccrtainj^- 
obtained in those climacteric cases in which the throat neurosis is associ- 
ated with considerable increase in bulk, digestive disturbances, jfnd gouty 
manifestations. In such cases, if the patients can be persuaded to go 
through a mild course of the mineral waters of Carlsbad, Marienbad, 
Kissingen, Aix-les-Bains, or Vichy, a disappearance of all the symptoms 
complained of and a restoration of balance are often much sooner obtained 
than in ordinary forms of climacteric neurosis. But in the great majority 
of cases no treatment other than moral influence is either necessary or 
desirable. 

Foreign bodies in the air and upper food passages. — It is con- 
venient that the subject of foreign bodies in the fauces, pharynx, larynx, 
and trachea should be considered together for two reasons : first, on 
account of the very important fact that the power of localisation of 
sensations felt in the throat is extremely defective, and sensations arising 
in jny part of this region are generally subjectively* referred to one 
common region, namely, to the front part of the neck corresponding to 
the larynx and upper part of the trachea, the laryngo-tracheal region ; and, 
secondly, because the invading body is obviously liable at any moment 
to pass from one region to another, with or without modification in the 
symptoms presented. These remarks do not apply to the same extent 
to the nasal passages proper [vide p. 701]. 

It is unnecessary to enumerate the various foreign bodies that may 
become impacted in the throat ; our purpose is mainly to ^consider the 
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chief difficulties that may be encountered in the diagnosis, and the prin- 
ciples that should guide us in the treatment of these cases • 

In a considerable proportion of the patients who present themselves 
for the removal of foreign bodies in the throat, the foreign body has 
already been dislodged, and it is the persistent sensation only which leads 
the pationt still to believe that it is actually there. These after-sensa- 
tions of pain, pricking, and soreness, or of the actual presence of the 
foreign body, are apparently far more lasting in this region than is 
the case in other sensitive parts, such as the eye; and it is important 
to remember that in spite of the most positive assurances, even of educated 
persons, that the foreign body is still present, it may long have passed 
down, •leaving behind, however, strangely vivid and persistent after-sensa- 
tions : more especially is this the case when foreign bodies have been im- 
pacted in the pharynx, ^onsils, and the upper part of the cesophagus. On 
the other hand, we cannot too strongly insist on the necessity for a most 
thorough and methodical examination of all the parts in question ; and 
only after a positive exclusion of the possibility of the continued presence 
of the foreign body are we warranted in arriving at a diagnosis of a per- 
sistent after-sensation only, and in telling the patient that the foreign 
body is no longer impacted. 

In all cases except those of immediate urgency (see farther on under 
thoThead of “ Treatment ”) the examination should be begun by inspection, 
and not by digital exploration. Palpation may be desirable or necessary 
^ijjhen inspection has failed; but it is always attended with the risk of dis- 
lodging the foreign body and driving it farther down, possibly into the 
lower air-passages ; while in the case of small pointed bodies, such as fine 
fish-j3ones, pins, and needles, which are already deeply buried in the 
tissues, the still projecting portion may be pushed in still farther cand 
completely buried, whereby subsequent attempts at removal are made 
more difficult if not altogether frustrated. For the same reason, if 
cocaine is to be used to diminish the soreness and irritability of the parts, 
it should be applied by means of a spray, and not by a brush, which is 
open to the risk of producing the same undesirable result as digital ex- 
ploration. For the inspection of the throat a good light is essential, and 
the examination should extend to every region in turn, and not be limited 
to an inspection of the one part which the patient indicates as being in 
his opinion the place where the foreign body is lodged ; inasmuch as the 
subjective sensation of localisation is very deceptive. This fact is well 
illustrated by th5 personal experience of one of us (F. S.), in whom ^the 
sensations caused by a piece of partridge bone impacted in the throat 
were felt at a distance of at least two or three inches from the spot where 
it was really impacted. A patient may positively state, as he did in his 
own case, that he felt sure the foreign body was impacted in the region 
of the larynx, whereas in reality it had stuck in the posterior wall of the 
pharynx behind the uvula. This instance well exemplifies the necessity 
^or a really methodical examination ; and an observer who trusts the 
patienFs statements in these cases, and only examines the laryngeal region. 
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neglecting a thorough inspection of the fauces and naso-pharynx, may have 
the mortification of hearing afterwards that another physician had actually 
removed the foreign body from a part unsuspected. 

It is advisable, therefore, to begin the examination with inspection ot 
the fauces, particularly noting that the foreign body is not lying con- 
cealed by the anterior pillars of the fauces or by the tonsils. cNext we 
should observe the glosso-epiglottic fossae and lingual tonsils, before 
thoroughly examining every part of the larynx and the upper end of the 
oesophagus with the laryngoscope ; finally, the rhino-pharynx should l)e 
explored. Particular care should be taken when the foreign body is a 
fish-bone ; for, if so deeply impacted in the tissues that only a small part 
projects, it is sometimes extremely difficult to discover it ; the mm^e so 
as strings of tenacious saliva extending from one part of the throat to 
another often closely simulate it. In such caseg fcxamination with the 
probe, under the guidance of a good light and, if necessary, of the 
laryngoscope, ought to establish the actual existence of the supposed 
body in the tissues before an attempt is made to introduce forceps or 
other instruments for removal. 

Quite recently our means of detecting foreign bodies in the upj^er air 
and food passages, those at any rate which are impenetrable to the 
Pontgen X rays, have been enriched by the introduction of that method 
of examination ; and there can be no doubt that it will prove of Ihe 
highest value in cases in which coins, buttons, needles, bones, and similar 
foreign bodies impenetrable to light have become impacted in theg^ 
parts and cannot be discovered by the ordinary methods. # 

It is impossible to form any definite classification of the foreign bodies 
that may be encountered in the different regions ; but speaking gener- 
ally, it may be said, as a rule, that only sharp-pointed bodies — such as 
pitis, needles, and small pointed pieces of meat or game bones and fish- 
bones — become fixed in the fauces and rhino-pharynx, though they are • 
equally apt to be caught in the larynx or oesophagus. Coins and small 
rounded bodies usually pass down till they are impacted in the larynx, 
oesophagus, or lower air-passages. In the larynx they are most apt to 
lodge in the pyriform sinuses, or to lie across the glottic opening, upon 
the ventricular bands, or between the ventricles of Morgagni. 

Owing to the funnel-shaped narrowing of the lower end of the 
pharynx, and to the fact that the narrowest part is at the level of the 
cricoid cartilage, foreign bodies, if arrested on their passage downwards, 
are«particularly apt to lodge at this spot. Bodies whfch pass into the 
bronchi most frequently lie on the bifurcation, or pass into the right 
broHtchus ; the right bronchus being the seat of lodgment about twice as 
frequently as the left. 

SyTTvptoms. — While the primary symptoms of a foreign body in the 
tlucoat, and particularly in the larynx, are generally sufficiently obvious 
^wlien the patient states the cause of his suffering, it is important to bear 

mind tlmt some cases of apparently sudden loss of ccgisciousness may 
he due to occlusion of the glottis by a foreign body ; and jf summoned 
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to a case where the patient is said to have had a fit or to have become 
suddenly unconscious whilst eating, the possibility of such an "accident 
should not be forgotten. 

In children especially, foreign bodies are liable to bo swallowed or 
drawn into the air-passages unconsciously, where they may set up more 
or less ajute dyspnoea or obstruction to deglutition. One of us (W. W.) 
recently saw a case which presented all the symptoms of croupous 
laryngitis, and, dyspnoea becoming urgent, tracheotomy had been per- 
formed. The symptoms abruptly subsided when a piece of nut-shell was 
coughed up and revealed the true character of the complaint, after it had 
been arrested for six days. This case well illustrates the necessity of 
thinking of foreign bodies when an obscure inflammatory affection or a 
swelling is seen in the air or food passages, even though no history of 
the impaction be obtaing,ble. These remarks apply with no less force to 
the cases of adult patients. 

Haemorrhage may result from direct injury by a sharp body ; thus 
Mr. Rivington records a case in which a fish-bone, which had lodged in 
the pharynx, penetrated the common carotid and necessitfited ligature of 
the artery. The puncture was believed by Rivington to be due to the 
use of a probang whereby the fish-bone was pushed through the wall 


of the pharynx. , j • 

•If a foreign body has lodged between the vocal cords, and, owing to 
the small size or peculiar position or shape of the invading body, acute 
^isphyxia is not induced, aphonia may bo the most notable symptom ; 
and when it passes into the trachea or a bronchus, violent coughing and 
dyspnoea -will be experienced. On the other hand, especially after the 
initial symptoms have passed off— such as pain, or coughing and dyspnma, 
if tlie body lodge in the larynx, or the sensation of the presence of a 
foreign body if it lodge elsewhere,— there maybe no indication whatever 
of its presence; nevertheless a careful exploration of the whole le^io 
should be made, as secondary mischief may subsequently arise. 

Very frequently foreign bodies, which shortly aftei then imi 
cause slight symptoms or none at all, may later e t e 
serious troubles. Secondary symptoms are ^ ® form 

inflammation or ulceration, in consequence of which an 
and the pus may burrow in the structures, or even se up s W jyjjj,, 
the mediastinu^ In the larynx a foreign body, after ^ngmally giving 
but little trouble, may cause subsequent perichondritis lasttng (hs- 

ablement of the dtgan; or, after having remained in the 
time, may become dislodged and fall into the invaded 

ting up most serious disease there. If a bronchim . j- are apt 

secondary pneumonia and pulmonary abscess or - neck 

to superveL. Sometimes penetmtion of the f 

causes extensive subcutaneous emphysema. In e m L^i^ion of a 
while it may either perforate the wall or l^d to * 

pouch. Copper ^coinfl may give rise to metollic poiso such a 

bodies more*^ or* less occluding the oesophagus may produce sue a 
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degree of dysphagia as seriously to interfere with deglutition and 
nutritioif. 

All these contingencies are so grave that we cannot contemplate the 
impaction of a foreign body in these parts with indifference, even if at 
first it be unattended by serious symptoms. 

Treatment — We have already spoken of the necessity of n^thodical 
investigation preceding any therapeutical effort in ordinary cases. 
When, however, the lodgment of a foreign body in the air -passages 
results in dyspneea so urgent as to threaten immediate asphyxia, or has 
actually caused loss of consciousness, there is obviously no time for a 
careful examination of the throat; the forefinger should be cautiously 
passed at once down to the larynx, and, if the cause of the obstrwetion 
can be felt, the body may be dislodged ; but it is important to avoid 
pushing the foreign body into the trachea. If nptfcing can be felt in the 
larynx, and the urgency of the case permit, the patient should be in- 
verted. In this position a sharp blow on the back may dislodge the 
foreign body from the trachea or bronchus, and cause it to fall into the 
larynx, whence, possibly by inducing coughing, it may bo expelled without 
tracheotomy. But should our efforts prove futile, tracheotomy should 
be performed promptly ; and if, nevertheless, dyspnoea be still urgent the 
patient should again be inverted, and every effort made to cause the 
foreign body to pass into the upper region of the trachea, whence it rhay 
be extracted through the tracheotomy wound. 

In the vast majority of patients who seek medical aid complaining 
a foreign body in the larynx, the symptoms are less urgent ; or^if at 
first alarming, the acuter manifestations of the presence of the rimpacted 
body have subsided ; under these circumstances both the examination and 
the treatment can be carefully and methodically conducted. 

Two principles ought to guide the practitioner in treating these 
cases : — 

First, no foreign body, the presence of which has actually been 
detected, should be permitted to remain impacted, even although at the 
time it may not produce any active symptoms ; we have already pointed 
out the very serious secondary symptoms which may arise nevertheless. In 
the face of these risks it is hardly necessary to emphasise the importance 
of leaving no justifiable means of removing the foreign body untried. 

Secondly, no attempt should ever be made forcibly to ram down an 
angular or pointed foreign body. The danger of passing bougies or pro- 
bai^gs for this purpose is self-evident; yet this risk fs very frequently 
ignored, and consequently perforation of the carotid or the descending 
aorto, tearing or perforation of the pharyngeal and oesophageal walls, and 
many other such serious results, have actually occurred. 

Needless to say, no definite rules can be laid down for the best 
method of removing the various foreign bodies that may become impacted 
in the regions in question ; the practitioner must be guided in each case 
by the nature and size of the foreign body, and (6) tji© spot in which 
it has become lodged. In cases of impaction of foreign bodies in the 
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pharynx and rhino-pharyngeal cavity, forceps with indented blades will 
in most instances be the most suitable instrument, the curvd* of the 
forceps being adapted to the locality of the impaction. 

When the body has passed down into the larynx, or into the lower 
air-passages, and when its form is round or circular, as of coins, beans, 
peas, and# so forth, it is always worth while, before any instrumental 
interference, to try inversion and forcible shaking of the patient; the 
plan may even be adopted when the foreign body is pointed or angular. 
In a most remarkable case, seen by one of us (F. S.) and described by 
Mr. Pitts, an earring, which had first become impacted in the larynx 
just below the vocal cord, and a few days afterwards had fallen into the 
left bronchus, was spontaneously evacuated by coughing about an hour 
after inversion and shaking had been tried, apparently without success. 

Should the foreign»bjdy be fixed in the larynx itself, and should its 
nature be such as to allow of the hope of removing it by intra-laryngeal 
operation without injury, this plan of treatment will, of course, be pre- 
ferable to an external incision. Should it be too large, however, or too 
irregular to justify such attempts, and should it moreover cause dyspncea, 
tracheotomy might first be performed, and an attempt bo made to get 
hold of it through the tracheotomy wound, or to dislodge it from the 
larynx into the pharynx, where it can, of course, be grasped more easily; 
or, iT this should fail, tracheotomy may be carried forward to thyrotomy 
and the foreign body thus removed. 

A similar plan of treatment is called for when foreign bodies of large 
size ai^d angular shape have lodged in the trachea ; and in cases in which 
the foreign body is situated in one of the bronchi, tracheotomy, followed 
by an attempt at extraction by means of very long slender forceps, is 
advisable. If the foreign body cannot be extracted at the time of the 
operation itself, it will be desirable not to insert a tracheotomy tube, l)ut 
to keep the tracheal wound open by stitches in the trachea attached to 
an elastic band carried from the two sides of the wound round the neck 
posteriorly; thus, in the event of the foreign body becoming sub- 
sequently" dislodged, it can easily be expectorated through the (qjen 
Avound during the act of coughing. When bodies are impacted in the 
oesophagus, a parasol probang may be cautiously passed down and with- 
drawn opened, so as possibly to catch the body in its meshes. In some 
cases the coin-catcher is required. Only when it is quite certiun that 
the offending substance is of a soft or rounded form can it be justifitable 
to push it down irtto the stomach. * 

Of course extraordinary cases require special measures ; the necessity 
of oesophagotomy or gastrotomy may even arise : but the problems* of 
dealing with these various cases and the mode of treatment to be adopted 
^re of a purely surgical kind, and beyond the scope of the present article. 

Diseases of the Tonsils. — Introductory remarks . — We have no cer- 
tain knowledge of the physiological functions of the faucial, lingual, and 
pharyngeal tonsi^ ; but Philip Stochr has drawn attention to the fact 
that in their epithelial covering are gaps large enough to allow the 

VOL. IV * ^ 
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passage of leucocytes ; an enormous transit of such cells undoubtedly 
oc^ 'into the tonsils without actual destruction of the epithelial 
strands. The leucocytes or phagocytes are protective against the inva- 
sion of the pathogenetic microbes which are brought into the fauces and 
paso-pharynx by inspiration ; although it may well be that they have 
other unrecognised functions also to fulfil. However this may^be, whilst 
the fissures and crypts of the tonsil form convenient resting-places or 
“ traps ” for microbes, the peculiar anatomical arrangement of their 
epithelial covering opens the gates to their invasion ; and thus it is easy 
to understand how the tonsils, especially if the vitality and resisting 
power of the tissues be flagging, may form a portal for the invasion 
of the system by pathogenetic organisms. Recent researches ^furnish 
abundant proof of the correctness of these surmises. In addition to the 
demonstration of tubercle and other bacilli in t*.ie tonsils by Buschke, 
Schlenker, Krueckmann, Strassmann and Dmochowski, Dieulafoy and 
Cornil have found that of seventy adenoid tumours examined micro- 
scopically, four (that is, one in seventeen) showed unmistakable evidence 
of tuberculous giant cells. As the result of an investigation into the 
part of the tonsil in scarlatinal infection, Walter Dowson was led to 
the conclusion that the tonsillar lesion and cervical bubo of scarlet fever 
are the analogues of the chancre and bubo of syphilis. That diphtheria- 
preferentially makes its first appearance on the tonsils is well kiibwji, 
and in a series of cases of septic inflammation of the throat and neck 
recently published by one of us (F. S.), acute tonsillitis formed on^^ 
the initial symptoms in a considerable proportion ; while the re^c^ches 
of Sendziak and others have proved that acute lacunar tonsillitis is due 
to direct infection by streptococci, staphylococci, and pseudo-diphtheritic 
bacilli. Finally, Suchannek has recently summarised the previous 
observations on the connection of rheumatism with tonsillar affections, 
and has rendered it highly probable that in many cases the specific poison, 
of rheumatic fever also obtains its entrance into the organism through 
the portal of the tonsils. 

In view of such facts as these, it is obvious that the tonsils play a 
very much more important part in admitting the various infecting 
microbes than has hitherto been conceded ; and we have no doubt that 
their condition merits close attention when the question of the etiolog}' ^ 
infectious diseases is discussed. . \ ^ 

Acute Tonsillitis. — We distinguish three clinical forms : — (i.) bufcr- 
ju^al or lacunar tonsillitis, with diffuse inflammation of^the mucous meni_ 
brane of the tonsil and accumulation in the crypts of a great number ot 
bacteria (small diplococci especially), and of lymphoid corpuscles con- 
tained in a fibrinous network and appearing in the mouths of the disteiicleci 
crypts as discrete patches of yellowish exudation. While this exudation 
is mainly lying on the surface of the epithelium, small necrotic points 
have been observed where the process has extended into the superficia 
layers of tissue (Sokolowski and Dmochowski). (p.) Parenchymatous 
tmsUlUis, in which the deeper tissues of the body of the tonsil are mam y 
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inflamed, the amount of swelling being considerable, (iii.) Peritonsillitis, 
in which the connective tissues in front of the tonsil are* chiefly 


involved. 

Suppuration is especially prone to follow peritonsillitis, but lacunar 
and parenchymatous tonsillitis may also end in suppuration. 

Acut^lacunar tonsillitis is undoubtedly an infectious disease, which 
is associated with various micro-organisms, and may be induced by a 
variety of causes. It is especially prevalent in the late autumn and 
early spring, and is frequently epidemic ; and numerous instances have 
occurred in which the affection has run through a household, affecting its 
various members in turn. Overwork, anxiety, and all causes, whether 
local 09 general, which lower the resisting power of the tissues, render 
the individual more liable to infection. Thus chronic hypertrophy and 
degeneration of the topsils indirectly dispose to attacks. In many 
ca^es attacks of arthritic rheumatism directly precede or follow the 


tonsillitis ; and, indeed, the causes of rheumatism, such as exposure to 
cold and damp, or to sudden changes in temperature, are like^se 
important causes of tonsillitis. Tonsillitis is commonly one of the initial 
symptoms in measles and scarlet fever, and is often met with in diphtheria 
and secondary syphilis. In not a few cases tonsillitis is due to septic 
•poisoning; and the frequent occurrence of attacks of tonsillitis in a 
household, like all forms of recurrent sore throat, should lead us to 
suspect bad drainage. Again, it may occur traumatically, as by injury by 
s.vspicule of bone in the food, or by mechanical injury ; and it is sometimes 
set upjDy the presence of calcareous cheesy masses in the crypts. 

Tonsillitis is essentially a disease of early adolescence, but may occur 
at any time of life from earliest infancy to extreme old age. 

llie sijmptoms vary very much in de^ee in different cases, ihe 
attack generally begins with soreness and stiffness in the throat or one 
iday, with aching in the back and limbs, headache and general teeling 
of malaise, followed by a rigor with sudden rise of temperature which 
soon reaches 104° to 105^ F. ; the pulse is frequent, full, and bounding. 
With the onset of swelling and inflammation of the tonsils, pain dart- 
ing up to the ears, and dysphagia, are prominent symptoms, and are 
often agonising. The constant desire to swallow is dreaded because 
of the min of it; the accumulating saliva therefore dribbles from 
the mouth. The tongue becomes thickly coated, and the bowels con- 
stipated. The urine is scanty, high-coloured, rich in urea and urates, 
and sometimes coA tains albumin. The spleen is olte^^ ^ 

mouth can scarcely be opened, partly on account of the swelling of the 
tonsils, and often of the submaxillary tenderness and tumefaction alsfe. 
Catarrhal inflammation always extends more or less from the tonsils to 
the fauces and pharynx. The rhino-pharyngeal tonsil 
with much greater frequency than is generally believe ^ , 

very often be held to account for the deafness and tmn tos du« to 
stoppage of the Eustachian tubes. The lingual ® 1*^ 13^ 

attack ; Sendziak observed this complication in twelve pa 
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cases of lacunar tonsillitis. When suppuration has begun, the pain and 
tenderness are greatly increased. In suppurative peritonsillitis, though 
the pain is more pronounced than in the first two clinical varieties, the 
general disturbance and febrile symptoms are often slighter. In the 
lacunar and parenchymatous forms both tonsils generally become involved, 
though as a rule one tonsil is affected earlier or to a greater d«^gree than 
the other : peritonsillitis is almost always unilateral. 

The course of the affection is rapid, seldom lasting more than two 
days or a week, and ending in resolution or suppuration ; but the sub- 
sequent prostration may be extreme. 

Diagnosis . — In peritonsillitis the tonsil is often slightly inflamed or not 
at all — a redness and smooth forward bulging may be observed^on one 
side of the soft palate ; in parenchymatous and lacunar tonsillitis the tonsils 
themselves are always red and swollen. In tl\e Matter form the discrete 
patches of yellowish exudation from the crypts are ordinarily character- 
istic enough to prevent confusion with diphtheria ; but in not a few cases 
a differential diagnosis is impossible without resorting to bacterial cultures, 
for the lacunar exudations may spread beyond the crypts, and, becoming 
confluent, may form a sort of false membrane sometimes adherent to the 
tissues and indistinguishable from a diphtheritic membrane. The points 
in favour of diphtheria are (a) a false membrane of a grayish white colour, 
thick and firmly adherent, and involving the pillars of the fauces, the 
soft palate, or uvula ; (h) the early presence of albumin in the urine in 
considerable amount, with a low or only slightly raised tempcrati^’ , 
little pain, and unilateral affection. Submaxillary swelling and e^ilarged 
cervical lymphatic glands are common to diphtheria and tonsillitis. 

We must further remember that, instead of the usual tough, gr;iy, 
adherent false membrane, diphtheria may be associated with a soft, 
pultaceous exudation which may be restricted to the crypts, or may occur 
with no visible false membrane. In these doubtful cases it will alwayt)* 
be advisable to leave the diagnosis in suspense for twenty-four hours until 
cultures have been made. 

Prognosis. — In simple tonsillitis the prognosis is nearly always 
favourable ; but we must be on our guard lest we overlook the earlier 
manifestation of the more virulent septic forms, which may result in 
oedematous, erysipelatous, or phlegmonous laryngitis, or in purulent 
cervical cellulitis (angina Ludovici), spreading to the mediastinal 
glands ; or in general infection with resulting endocarditis or pericarditis, 
iiifective phlebitis, orchitis, or ovaritis. Further, toifsillitis may be the 
precursor of an attack of acute rheumatism, or less frequently of acute gout. 
Very rarely paralytic sequels have occurred ; and though no doubt palsies 
of the soft palate, ocular muscles, or other parts are strong presumptive 
evidence of the diphtheritic nature of the case, yet in a few of these 
careful investigation has failed to reveal the Klebs-Loffler bacillus- 
Cases of death from suffocation in young children by excessively 
swollen tonsils are recorded ; and it has been nectessary to perfoiui 
tracheotomy to prevent asphyxia from laryngitis cons,equent on t 
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tonsillitis. Death has occurred from rupture of tonsillar absjess and 
escape of pus into the larynx. 

Treatment. — From the outset the bowels should be kept freely moved, 
preferably by saline aperients. If the temperature be much above the 
normal, six grains of sulphate of quinine should be given every four 
hours till^it is reduced. In rheumatic cases, where there is much aching 
pain in the limbs and back, tincture of guaiacum, or fifteen to twenty 
(trains of salicylic acid, or the soda salt, given every two hours, will often 
alleviate the symptoms. Tincture of aconite in small and frequently 
repeated doses is useful in young children. In parenchymatous ton- 
sillitis especially, guaiacum lozenges should be prescribed, six to eight 
beint' slowly dissolved in the mouth in the twenty-four hours. Gargling 
with dilute solutions of chlorate or permanganate of potash to which 
phenazonum, ten or fiftoRn grains to the ounce, has been added, is most 
useful ; and sucking ice often gives considerable relief. But if the pain 
and swelling are eonsiderablc, gargling may be out of the question ; then 
hot fomentations applied to the neck and lower angle of the jaw, or a 
spray of cocaine (2 to 5 per cent) or of menthol (10 to 15 per cent) 
dissolved in colourless oil of vaseline or in oleum adepsin, will lessen the 
pain. The two solutions may be combined ; for menthol has the 
' additional advantage of being antiseptic. Firm compression with the 
tips of the fingers applied just in front of the external auditory meatus will 
greatly relieve the pain on swallowing. In some cases a few longi- 
^t\«dinal incisions in the tonsils will relieve congestion and pain. Any 
indication of suppuration should be watched for, especially m peri- 
tonsillitis ) in such cases the inhalation of steam or gargling with warm 
wate» relieves the pain and tends to make the pus point. n cases o 
peritonsillitis, when the soft palate is seen to be bulging forwar s anc 
fluctuation is felt through it, the incision always ought to bo made— not, 
*as many practitioners still do, behind the palate into the substtinco of the 
tonsil itself, but through the palate in the direction from without and 


below, inwards and upwards. , 

The tonsils, as a rule, should not be removed while inflamed : to 

this rule, however, two exceptions may be given , name y, w en i 
children respiration is gi’eatly embarrassed by the tonsi ar swe ing, an 
when in adults tonsillitis has repeatedly occurred, but remova uring 
period of quiescence is for one reason or another impossib e. 

Patients are generally much weakened by tonsi itis, an ne 
feeding up, and suitable tonics such as iron and quinine. 

As tonsillitis, or at any rate the acute lacunar form o i , . 

infectious, it is well to advise the patient s frien s o 
immediate contact as kissing; children and persons ^ ^ 

the affection should keep away, but strict isolation is n y 

tonsils is one o? the affections in which the evidences of 

most obviously seen, particularly in families in whic 
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“ scrofula ” or of the “ strumous ” diathesis exist. Various exanthems, 
measles, for instance, scarlet fever, and diphtheria, strongly dispose to 
it, while in many cases it results from repeated attacks of tonsillitis. 
The enlargement may date from infancy or occur at puberty. Large 
hypertrophy is rare after thirty-five ; and the tonsils, if enlarged in 
childhood, tend to atrophy at puberty : although it is important to know 
that this rule is by no means without exception. In many cases there is 
no obvious cause for the condition ; but in most there is a combination 
of several of the above contributory factors. Very frequently it is found 
associated with hypertrophy of the pharyngeal tonsil (adenoid vegetations), 
and, not quite so often, with enlargement of the lingual tonsil and of the 
cervical lymphatic glands. 

Pathology, — The substance of the healthy tonsil is composed of a 
number of small nodules of lymphatic tissue arttinged around a group of 
seven to twelve crypts, and of connective tissue, blood-vessels and a few 
nerve fibres ; the tonsils are covered by ordinary mucous membrane 
which dips down into the crypts. There are no secretory ducts, nor docs 
the mucous membrane even in the crypts present any appearance of 
muciparous glands ; but leucocytes pass out through minute spaces 
between the epithelial cells, and the mucous membrane is capable of , 
secreting small quantities of mucus. In the large soft chronic hypertrophy 
of the tonsils, such as is generally seen in young patients, the lymphatic 
tissue nodules are increased in size and number, and the gaping crypts 
contain a variable amount of mucus and of altered epithelium undergokig 
fatty degeneration. In other cases, chiefly in adults, the hypertrcjTphy is 
mainly due to an excessive growth of the connective tissue elements, 
which, by compression, cause more or less atrophy of the lymphatic 
nodules and blood-vessels, and obliteration of the crypts ; changes which 
result in a hard, smooth, non-vascular tonsil. 

We distinguish three clinical varieties : — (i.) Chronic lacunar tonsillitis 
with accumulation of caseous matter in the crypts, which gape when the 
yellow evil-smelling masses are extruded. These masses are sometimes 
very consistent, and may be confused with pharyngomycosis leptothricia ; 
but examination of the very adherent, clear, milky-white, opaque, soft, 
projecting pointed masses of the latter will reveal the characteristic threads 
of the cryptogam, (ii.) Chronic parenchymatous hyperplasia. The tonsils 
are soft and friable from the overgrowth of lymphoid tissue, (iii.) Chronv' 
fibroid degeneration. This form is almost confined to adults, it represents 
thfj advanced stage of the hyperplastic form, it is often the remnant of 
former frequently occurring attacks of acute tonsillitis, and it is especially 
associated with the rheumatic or gouty habit. 

Sometimes we meet with a smooth, pale yellowish swelling due to 
occlusion of the mouth of a crypt with retention of the cheesy exudation 
— a form of chronic tonsillar abscess. 

The enlargement of the tonsils is sometimes very great, occasionally 
enormous, projecting far beyond the palatine arches, arfd meeting in the 
middle line behind the uvula. Not infrequently the anterior pillar o 
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the fauces has become adherent to the tonsils, and extends over the 
whole anterior surface, completely concealing the tonsil itself. * 

Symptoms , — Owing to the enlarged tonsils encroaching on the oro- 
pharyngeal space, and interfering with the movements of the soft palate, 
the voice is throaty and thick, with a nasal twang. Pain is generally 
absent, efccept in subacute attacks of tonsillitis, which generally occur at 
frequent intervals. In children especially, in whom most of the cases 
are met with, post^nasal adenoids are generally present also, and many of 
the symptoms attributed to enlarged tonsils— such as ancemia, buccal 
respiration, pigeon breast, and infra-mammary depression of the ribs, 
small ill-developed lungs, snoring, suffocative symptoms, and night-terrors 
during sleep, difficulty in deglutition, and particularly Eustachian deaf- 
ness are in the main due to the concomitant adenoids \ though most 
of these symptoms ntay be due to the tonsillar disease alone, without 
adenoids. The mouth is often kept open, the under lip protruding ; and 
thickening behind the angle of the jaw and enlargement of the cervical 
lymphatic glands are frequently present. Dry reflex cough is a very 
common symptom, and various reflex neuroses, such as darting pains in 
the ears, vomiting and gastric pains have been attributed to enlarged 
tonsils. The constantly recurring attacks of tonsillitis, in addition to 
the^ suffering they entail, are attended by high fever and followed by 
great prostration ; thus they greatly interfere with occupation, develop- 
ment, and general health. 

^ - Chronic enlargement of the tonsils may then act injuriously in three 
differ-int ways — namely, {a) by mechanically obstructing the food and air 
passages f (b) by maintaining a liability to frequent, often very painful 
attacks of inflammation within the glands themselves or in their immediate 
neighbourhood ; (c) by forming a j^crpctual source of danger from 
infection by various micro-organisms, such as those of diphtheria or 
tubercle. 

The prognosis, as regards the life of the patient, is invariably good; 
the ultimate effect on the health of the patient will depend to a certain 
extent on his age, on the relative degree of hyi^ertroph y of the tonsils as 
compared with the size of the fauces, and on the presence or absence of 
concomitant adenoid vegetations in the rhino -pharynx. 

In children under the age of ten marked hypertrophy greatly inter- 
feres with growth and healthy development; and the coexistence of 
adenoids adds to the pernicious effects that will almost certainly ensue to 
his permanent efisadvantage. A tonsil not excessively hypertrophied 
niay undergo the physiological retrogressive changes soon after the age 
of puberty ; but in most cases we shall await such a happy consummation 
in vain, and meanwhile the child is exposed to the many risks which we 
have already described. 

From a therapeutic standpoint the prognosis is excellent provided no 
irremediable consequences have ensued ; thus the prospect of perfect 
recovery depends on the absence of marked deformity of the chest walls 
and other secondary changes. 
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Treatment , — The only satisfactory method of dealing with enlarged 
tonsils 'v^hich require treatment is to remove them ; and at the outset Ave 
would emphasise the uselessness of the so-called milder measures » 
particularly the ridiculous painting with iodine solutions, tannic acid, arul 
the like : these prescriptions are so much waste of time, and generally 
succeed only in causing considerable annoyance to the patient, e 

The tonsils should be reduced in size, (a) if they interfere Avith 
respiration, either during waking or sleep, and lead to deficient aeration 
of the blood ; (Z)) if they lead to changes in the character of the voice and 
to defective articulation ; (c) if they lead to defective development of the 
face and chest ; {d) if the chronic enlargement, though not very consider- 
able, be attended with frequent attacks of inflammation of the lonsils 
themselves, by tumefactions of the cervical glands, or by catarrhal condi- 
tions of the neighbouring mucous membranes, espc(5ially of the Eustachian 
tubes : even in the absence of symptoms, decided chronic hypertrophy, 
especially in association with the strumous diathesis, renders an operation 
advisable in patients under fourteen, so that a very active source of danger 
from infection may be removed. 

Removal of the tonsils may be accomplished by various methods: 
by cutting with the bistoury or tonsillotome, by enucleation, or by 
the galvano- caustic point or snare. Our practice is confined to tAvo ' 
methods, namely, tonsillotomy and the galvano-caiistic point. When it 
has been decided to remove the tonsils we have to consider which is the y 
best method to choose, (a) If the patient be under twenty, and 
enlargement be mainly transverse, so that the tonsil or tonsils project a 
good deal beyond the arch of the palate, the cutting operation'should he 
preferred. (^) Local conditions being the same, but the patient ^^oa er 
twenty years of age, and in all cases where the tonsils are entirely con- 
cealed behind the palatine arches, or only project a little beyond them, 
let broad applications of the galvano-cautery be made by means of a laigo » 
flat burner of platinum or porcelain. The tonsils are reduced in size 1)}' 
the cautery quite as rapidly and effectually by this method as by gah^ano- 
puncture ; and it has the advantage of greatly reducing the risk of shaip 
haemorrhage, a risk which cannot altogether be disregarded. The cutting 
operation in patients over twenty is more liable to be attended Avitli 
serious and uncontrollable haemorrhage than is the case in youngov 
patients. 

The object of the operation should be to reduce the tonsil to the 
no^al size ; and therefore in using the tonsillotome *it is well at the 
moment of performing the operation to push the tonsil a little inwards 
by drm pressure from Avithout just underneath the angle of the jaw, so 
that the portion of the tonsil lying between the palatine arches is removed 
without either injuring the anterior arch of the palate or running a risk 
of injury to the large vessels in close relation with the base of the tonsil- 
It is idle to remove a superficial slice in the hope that the remainder 
will atrophy. « 

When the galvano-cautery is employed, the reduction pf the tonsils 
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will require six, eight, or ten sittings, according to the degree of enlarge- 
ment, at intervals of three days to a week. The amount of deduction 
will have to be determined on the merits of each case. 

Removal is most readily accomplished by the tonsillotome. We 
employ Mackenzie’s instrument, though by one of us (W. W.) Reiner s 
modification is often preferred. In young and nervous children the 
operation may be done under chloroform administered as in operating 
on post-nasal adenoids. Again we wish to emphasise the rule that in all 
cases of enlargement of the tonsils adenoids should bo sought ; and, if 
present, they should be removed first. In adults and in older children, 
when the tonsils only require removal, a general anaesthetic may be 
dispensed with, and a strong solution of cocaine or eucainc used instead 
to produce local anmsthesia. After operation the patient should be 
directed to keep quief fpr a few days, and only bland, cold, and soft food 
should be taken. 

Hsemorrhage is always pretty free after tonsillotomy, but usually 
ceases spontaneously in a few minutes. Dangerous haemorrhage occurs in 
a very small percentage of cases, however skilfully the operation is per- 
formed ; yet so rarely in proportion to the number of operations, that it 
can never be urged as a general objection to the practice. In children 
it is extremely rare ; and it is in the older patients whose enlarged 
tonsils have undergone cicatricial degeneration that h Hemorrhage is to be 
feared, and this more especially after cutting operations. 

. The causes of hcemorrhage may be stated briefly as {n) abnormality in 
the distribution of the blood-vessels; {h) fibroid tissue deposit and 
degeneration of the walls of the vessels, which gape when they arc 
divj^ed ; (c) hmmophilia ; {d) eating solid food, and {e) over-use of the 
voice too soon after the operation. 

If the haemorrhage do not soon cease st^ontancously, or if secondary 
hieinorrhage occur, the patient should be kept quiet ami have small pieces 
of ice to suck, and a mixture of tannic and gallic acids dissolved in water 
to sip ; or the solution may be applied directly to the bleeding tonsil. 
Perchloride of iron, which is sometimes recommended, should never be 
applied, as it produces clotting without arresting the hnemorrhage, conceals 
the bleeding spot, and often enough makes matters worse by inducing 
fetching from the mechanical irritation of the fauces produced by the 
blood-clots. If ordinary styptic measures fail, we must seek for the 
bleeding point, and, if possible, the vessel from which the haemorrhage 
Hows should be •seized and twisted with torsion forceps ; or the soirees 
of haemorrhage may be touched with the galvano-cautery. Direct per 
sistent digital compression has sometimes to be resorted to, and i 
this fail, ligation of the carotid arteries, especially of the external carotid, 

remains as our last resource. , . 

There still exists in the minds of the public and even o many 
practitioners a prejudice against operations on the tonsils ; it is necessary, 
therefore, to ref«r briefly to some of the objections raised, .tirst,^ it is 
urged in thjB ease of children that they will “grow out of it, and 
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if matters are left to naiure„ jiie tonsils will ' spontaneously atrophy 
puberty. prjK>Qii after that time,^ It is true that in a certain proportion 
of the cases about two-thirds 6# the tonsils, by the age of twenty, 
either atroph|i|brv cease to be inconvenient enough to urge the patient 
to seek advice; but in the remaining one-third of the cases this 
spontaneous disappearance does no^.pccur, and therefore, although we 
ipay cert^ly tell thejparents of a ^Siild suffering from enlarged tonsils 
that the^/ is a chands of their atrophy after puberty, we must warn 
them that this event is b|ruo ’^^Qrtain. But supposS oulr best hopes 

fulfilled, we have still to coil|||j||er the ' great risks of serious and lasting 
consequences of gteat hypei^pphy of the tonsils during the earlier 
years of life. If a child h^ not begun to suffer from the conseqifences 
of obstruction to the respiratory, alimentary, and auditory passages till the 
age of ten (and nearly half the total number af *cases display marked 
symptoms before that age), and if we admit that his tonsils may atrophy 
by the age of eighteeq^^can it be fairly urged that eight years of constant 
interference with some of the most important functions of life, and that 
during the most important period of development, will not leave behind 
them lasting injury 1 The number of adult patients suffering since 
childhood from “ throat deafness,” and gradually getting worse, the con- 
figuration of countless faces seen in the streets, the defective articulatjon 
and intonation so often met with in people in society — all these defects 
tell their own tale and give the best reply to the question. And even 
if such sequels do not follow, the patient is liable to frequently recurring^ 
acute attacks of throat disorder. # 

Further, it is sometimes stated that the tonsils, even whfti hyper- 
trophied, are protective against infectious disease; now it has been 
conclusively proved that tonsillar hypertrophy adds very greatly to the 
danger of infection, a point which we have fully emphasised in our open- 
ing remarks on diseases of the tonsils. * 

^ Removal of the tonsils never impairs the voice ; on the contrary, in 
cases in which the masses of hypertrophied tissue are large enough to 
interfere with the normal vibrations of the column of air, and to divert it 
into an anomalous direction, and at the same time to interfere with the 
movements of the palatine arches and soft palate, and perhaps to maintain 
a chronic catarrhal pharyngitis, the voice will certainly be greatly 
improved in strength, quality, and timbre ; although the removal of the 
tonsils will not of itself increase the range of the voice. 

JThat removal of the tonsils has any tendency to result in sterility is 
a superstition so absurd that it is only worth mentioning to show that 
no telief is too foolish and groundless to be advanced against tonsillotomy. 

In cases which urgently call for operative interference, not only are 
all the risks of local complications due to the enlarged tonsils removed, 
but there is almost invariably a rapid and marked alteration for the 
better in general health and development where these have been impahed. 
The appetite and digestion are improved, there is better aeration of the 
lungs, the child be^mes fat, rosy-faced, bright and cheerful, and is s 
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marked contrast indeed to the half -^nourished, listless, ansemic, more or 
less deal creature with open mouth and noisy respiration. The operation 
should not be postponed on account of the weakly condition of the patient \ 
for though it seems reasonable to suggest that it would be well to wait until 
a course of careful dieting and general treatment have made the child 
strongei^ apd better able to undergo operative treatment^ we should 
remember that the lodhl conditions are in themselves chiefly responsible 
for the adverse state 6i health, and that until the tonsils are reimoved but 
little amelioration can be anticipated;' whereas &e tonic treatment which 
has usually been tried before and failed be attended with very much 
happier result after the operation, o#, indeed, is usually rendered 
unnecessary, thereby. We have never in the whole of our experience 
seen any benefit derived from a postponement of the operation in the 
class of cases now uuSier discussion. — F. S. and W. W. 
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III.— DISEASES OF THE LAKYNX 


Laryngoscopy. Felix Semon and Wat- 
son Williams. 

Autoscopy and Sktagiiaphy of the 
Larynx. Felix Semon. 

Anaemia and Hyperemia-: 

Acute Laryngitis : 

Chronic Laryngitis : 

(Edema : 

Hemorrhage : — F. de Havilland Hall. 
Tuberculosis. Felix Semon. 

Lupus : 

Leprosy: — Felix Semon and Watson 
Williams. 


Larynx in Acromegaly. Watson 
Williams. 

Syphilis : 

Perichondritis : 

Diseases of the Crico- Arytenoid 
Joint : 

Stenosis : 

Benign Growths (including ^Jacih- 
dermia) : 

Malignant Growths : 

Neuroses: — Feiix Semon and Watson 
Williami^ 


Laryngoscopy 

Inspection of the Larynx, — For this purpose a small mirror attached 
to a handle must be introduced into the back of the mouth, and a strong ' 
light thrown on the reflecting surface, which is directed obliquely down- 
wards so as to reflect the image of the larynx. The small laryngoscopic 
mirror should be attached to the handle at an angle of about 120 °. At> 
least three sizes of these flat circular mirrors are desirable, of diaijictcrs 
of half an inch, one inch, and inch respectively, adapted, thatMs, to tin* 
size of the fauces at different ages. ^ 

The forehead reflecting mirror is concave and of about fourteen inch 
focus. It should be adjusted, by a freely adjustable ball and socket joint, 
to a forehead band or spectacle - frame carrier; the latter has the • 
advantage of being more readily put on and off, and for hypermetropic 01 
myopic observers spectacle glasses can be attached to the frame. In 
the centre it should have an oval opening, the long axis of which 
corresponds with the long axis of the observer’s eye. It is essential that 
the central opening should come immediately in front of the pupil nf 
the examiner’s eye, and that the mirror be freely adjustable. 

For a satisfactory examination a good light is of the utmost import- 
ance. Bright sunlight answers admirably when it is available ; but it is 
usujilly more convenient to employ some form of artificial light which is 
wholly under control. In a darkened room a candle or oil lamp nuiy 
suffice in some cases for diagnostic purposes ; but an Argand burner, 01, 
better still, the sixty -candle -power Welsbach incandescent burner, the 
electiic, or the oxy hydrogen limelight is necessary for finer operations 
and for higher degrees of accuracy of diagnosis in many of the less gross 
or more obscure laryngeal affections, and for posterior rhinoscopy. The 
artificial light should be freely movable in every direction, so as to allo^v 
of ready adjustment and focussing of the light on the part to b© examined. 
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The examiner should also accustom himself to the use of ordinary bright 
daylight concentrated by the forehead mirror upon the patiOht whose 
hack IS to a mndow, as this may give a better illumination than the poor 
light often afforded by the lamps available in private houses. 

In proceeding to examine the larynx strict attention to the following- 
method is advised. The patient is to sit on a common cane chair facing 
the examiner, w-ho is similarly seated. The light should be placed on 
the left side of the patient, as close to the ear as is convenient, and so 
supported on a bracket, or a table, or held by an assistant, that the con- 
centrated rays of light fall directly on the forehead mirror. The light 
returning from the centre of the forehead mirror and the laryngoscopic 
miner when in place in the patient’s mouth should be in the same 
horizontal plane during the examination; neglect of this fundamental 
rule is one of the conmnonest sources of failure in beginners. The patient 
with the head slightly thrown back should be directed to open his mouth, 
to breathe naturally, and to put out his tongue, Avhich is to be immediately 
but gently grasped in a small towel by the examiner’s left band. The 
light having been concentrated at the back of the mouth, by adjusting the 
forehead mirror, the laryngoscopic mirror, lightly held in the right hand 
as one holds a pen, is introduced horizontally into the mouth till it 
reaches the uvula, when it is brought to an angle of about 90 ^ by raising 
the handle and held steadily but gently against the uvula and soft palate 
but not so far back as to touch the posterior pharyngeal wall. The 
upper rim of the mirror should be about as high as the free margin of 
the ^lum palati. Before introduction the face of the laryngeal mirror 
shouul be warmed over the Ijimp so as to prevent the condensation of 
the moisture of the breath upon it. The proper temperature is obtained 
at \he moment when the film of moisture, which at first forms on the 
reflecting surface, has disappeared ; but to avoid the risk of introducing 
the mirror too hot, its temperature should always be tried on the back 
of the hand before it is introduced into the patient's mouth. 

At first perhaps only the dorsum of the epiglottis may be seen in the 
small mirror ; but by altering its angle the other parts of the larynx will 
be successively brought into view. While keeping the mouth widely 
open, the patient should be directed to sound “ eh ! ” or “ ee,” which causes 
the larynx to be raised and the epiglottis to be reti-acted so that the larynx 
is brought more perfectly into view. The vocal cords can then be seen 
approaching and diverging alternately in phonation and respiration. 

It will be tioticed that the laryngeal image is inverted antero- 
posteriorly, but that the right and left sides of the laryngeal image 
correspond to the same sides of the patient ; there being of course no 
transposition of the reflected image in the horizontal plane. 

The laryngoscopic image brings the following structures into view : 
the part first seen is the epiglottis ; it appears in the upper portion of the 
mirror, more or less bent and saddle-shaped, so that it shows parts both 
of the upper an^ lower surfaces. The epiglottis varies ^eatly in form in 
different patients, being sometimes erect and only slightly curved, at 
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Other times pendulous, or very much bent and curled. The epiglottis is 
attached lo the base of the tongue by three ligamentous folds : one central 
(superior glosso-epiglottic ligament), and two right and left (lateral glosso- 
epiglottic folds). The spaces between these folds are named the valleculte. 
Below the epiglottis the pearly white vocal cords passing backwards to be 
attached to the arytsenoid cartilages stand out clearly; between,^ them is 
the triangular glottic chink through which a variable extent of the anterior 
wall of the trachea and sometimes even the bifurcation and the commence- 
ment of the bronchi may be seen. The true vocal cords are attached 
posteriorly to the processus vocales and to the anterior surfaces of the ary- 
taenoid cartilages ; and anteriorly they are attached together in front in the 
angle of the thyroid cartilage forming the anterior commissure just below 
the projection or thickening called the cushion of the epiglottis. Along 
the outer sides of the vocal cords, and on a slightly higher level, lie the 
pink ventricular bands. In some cases, especially if we tilt the mirror 
laterally, the opening of the sacculus laryngis, or ventricle of Morgagni, 
can be seen on each side as a rim or chink between the ventricular band 
and the vocal cord. The arytaenoid cartilages are seen as rounded 
swellings in the lower part of the image ; between them is the inter- 
arytaenoid space or fold forming the posterior wall of the larynx. The 
folds of mucous membrane stretching on each side between the epiglottis 
and the arytaenoid cartilages are the arytaeno- epiglottidean folds; ahd 
posteriorly, just in front of the arytaenoid cartilages, the cartilages of 
Wrisberg and Santorini can often be recognised in the outline of these ^ 
folds. Between the arytaeno-epiglottidean folds and the prominerjpe of 
the great cornu of the hyoid bone are the pyriform sinuses or hyoid tossae. 

In making a laryngoscopic examination we first observe (a) the colour 
of the various parts ; secondly (d), the form and contour ; and lastly* (c), 
the functional activity of the vocal cords during phonation and respiration. 
As regards the colour, the epiglottis should be slightly yellowish and the i 
rest of the laryngeal mucous membrane pale pink or red, while the vocal 
cords are, normally, pearly white or very slightly pink, though they are 
often of a more pronounced reddish colour, particularly in male professional 
vocalists. The vaso-motor changes in the larynx are very rapid : on first 
introducing the mirror, anaemia may be present ; this on a second in- 
spection may have given place to the normal tint, and on the third to 
hyperaemia. As isolated anaemia of the larynx is a valuable diagnostic 
sign, this inconstant condition should be carefully noted on the first 
inspection, while the structural alterations and the movements of the 
vocal cords may be left to a later observation. The structural alterations 
to ha noted are tumefaction, ulceration, abscess, oedema, new growths, 
foreign bodies, malformations, and dislocations of the arytsenoid cartilages. 
Any unevenness of the vocal cords should be particularly noted. Finally, 
the position and mobility of the cords will engage attention. No 
definite conclusion concerning the mobility of the vocal cords can be 
gained, as a rule, unless the larynx be examined both (^ring phonation 
and deep inspiration. The neglect of this fundamental rule often results 
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in overlooking laryngeal paralysis. During quiet respiration they should 
lie midway between adduction and abduction, “ the position of rest or 
quiet respiration ” ; this is not the same as the “ cadaveric ’’ position in 
which the glottic chink is narrowed, for the wider aperture of rest, as has 
been shown by one of us (F. S.), is maintained by a persistent reflex 
tonus of ^.he abductors. On phonating “ eh ! eh ! ’’ the vocal cords should 
come into symmetrical apposition in the middle line; the arytsenoid 
cartilages at the same time being approximated by the arytsenoideus 
muscle so as to obliterate the interarytaenoid space. During deep 
inspiration the cords are widely abducted, so that the glottic opening and 
the interarytaenoid space are considerably wider than during quiet 
respimtion. It is not enough simply to observe that the vocal cord 
moves out on taking a breath ; it is important to note also whether the 
degree of abduction on deep inspiration amounts to the normal. 

There are then four^named positions of the vocal cords, namely, those 
of (a) quiet respiration, (/3) deep inspiration, (y) phonation, and (S) the 
cadaveric position of death or complete paralysis. 

Finally, it may be necessary to test the tactile sensibility of the larynx 
by means of a long curved laryngeal probe. The normal larynx is very 
sensitive, and on contact violent cough is immediately set up, particularly 

* when the interarytaenoid fold is touched. In anaesthesia this sign is absent. 

' Difficulties in laryngoscopy may be encountered ; sometimes this is due 
to the faulty method of the examiner, sometimes to structural peculiarities 

V in the fauces or larynx of the patient. The following faults should be 
avoided : undue haste, flurrying the patient and rendering him nervous, 
attempts ^t examination without having the light properly concentrated; 
clumsy introduction of the mirror, or introduction of a mirror either not 
properly warmed or made too hot ; dragging on the tongue or pressing it 
against the lower incisors ; omission to tell the patient to breathe quietly 

• and naturally ; holding the mirror too long in the mouth, and neglect of 
the various little manoeuvres for bringing the larynx into view by getting 
the patient to tilt his head backwards or forwards as may be required. 

A common fault is to hold the laryngoscopic mirror at the wrong 
angle, or too far forward, so that only the dorsum of the tongue and the 
anterior surface of the epiglottis are reflected in it. By placing the mirror 
somewhat farther back and less horizontally, a complete image will 


probably be obtained. ' . ^ > 

may ow ol moat 

common are : (aV Excessive irritability oi the fauces, leading to ^g^ing 
and retching on the introduction of the mirror. To overcome this the 
patient may suck ice for fifteen or twenty minutes before the examination 
or a 2 per cent cocaine solution may be sprayed on the fauces, (p) 
The dorsum of the tongue may rise so much that either the mirror canno 
be introduced, or its reflecting surface is out of view. If forcible pro- 
trusion of the tongue by the patient or taking a deep breath does not 
overcome this diffic^. the patient should be asked to ^ ^ ^ 

while the examiner depresses it with a tongue spatula held in the left 



SrsrSM QF MMDIC^M 


Somati^es tlie 1>e8t view iii to be bad by siinply depressing the 
ton^e v/(tiioat psotmsioii ; and if the patient be tongue-tied or protrusion 
ii^po«dbl^ tiiis procedure should be Mopted in i^e first instance, (y) 
l%e tj^nsils may be so enlarged that the usual mirror cannot be used ; in 
these cases it may be possible to introduce a smaller one. If the uvula 
be excessively long, it may ^t in the way ; this obstacle will ^e over- 
come by using a large muror. (8) The most serious difficulty is a 
pehdulQUB epiglottis so overhanging the larynx that the anterior portion 
of the larynx is conoj^ed from view, and perhaps nothing but the 
posterior border is refiectecL There are several ways of overcoming this 
difficulty. In slighter cases the act of phonating “ 66 ! 66 ! ” or coughing 
wilh the minor in place may suffice to raise the epiglottis ; then th^vocal 
cords may come into view. If this manoeuvre fail, direct the patient to 
throw his head well back, and place the xnirror nearer the posterior wall 
of the pharynx, and somewhat more vertically tfian usual, the obsei^er’s 
eye being well above the level of the patient’s mouth. In a few ^ses, 
however, it is only possible to see the vocal cords by raising the epi- 
glottis with a retractor, (c) The patient may hold his breath from 
nervousness ; but a little patience will soon overcome this difficulty. ■ 
It is important to remember that in nervous patients the vocal cords, 
instead of being widely abducted on deep inspiration, may be partially 
adducted, so that to the careless or inexperienced observer they may 
appear to be affected with paresis of the abductors. 

The chief congenital defects that are met with are a deep central* 
notch in the free border of the epiglottis, which may extend so far ^own- 
wards as to produce a bifid or double epiglottis, and a membranous web 
between the vocal cords, which in some cases extends backwards as far as 
the voeal processes. In a case observed by one of us (F. S.) the*^web 
was associated with coloboma iridis. 

Finally, we would emphasise the great importance of bearing in mind < 
that it is as necessary in laryngeal affections as in all local maladies to 
have due reg^ to the general condition of the patient ; to his facial 
aspect, his gait, and the state of his pulse, heart, lungs, and so forth : 
neglect oi this fundamental rule may lead to the gravest errors in 
diagnosis. Thus, for instance, acute laryngitis may be due to gout, 
or recurrent attacks of laiyn^tis to early pulmonary tuberculosis ; 
hwhjto ^ persistent and^oublesome cough may be the earliest manifesta- 
.titm of tabes dorsalis *hot to mention the grosser laryngeal lesions that 
the dh^nosis unless the facts of the previous history and of a 
exammation of other regions are taken into consideration ; for 
dxiiiiifle, in sy{ffii|itic disease. — ^F. S. and W. W. 

th^ Alivl^aatw^.^^^'^uite recently a inethod of direct 
infpeetioh has been introdueld by Khstein of 

vHbieh ^ inventor ^poeee the name of *^utosGO|iy^- He 
haa tlmt bn. depressing tongue by means of 4 soitabk spatula 

it is piKlUe itir many cases to obtain a dinct view of ^ posterior parts 
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of the larynx and of the trachea. Recent as the method is, it ^as been 
. repeatedly modified by its inventor since its introduction; at first it 
was somewhat complex, a^d a tolerably expensive apparatus was needed ; 
it has now been so muc^ simplified as to demand nothing more than 
a suitable spatula ; indepd it is nothing more than a modification of 
pharyngoicopy as practis^ from times immemorial. 

According to Kirsteinls latest directions the practitioner should stand 
in front of the patient, wSo sits in an ordinary chair with his head slightly 
raised, so that an inspection from above downwards becomes possible. 
The spatula should be gently but firmly applied to the root of the tongue 
(not to its front or micelle parts), whereby a furrow is forpied, along 
which many cases it is possible, with suitable illumination by means of 
a frontal mirror, to look directly down into the larynx; the epiglottis being 
usually raised by the ptessure on the root of the tongue. It appears most 
impc^nt to avoid the production of retching ; previous cocainisation of 
the ^^ts may be of use, particularly when a subsequent operation is 
intended. Should a long upper lip or a moustache obstruct the view, the 
practitioner’s other hand may be applied to get the obstacle out of the 

Opinions concjerning the usefulness and applicability of the method are 
*as y^et rather conflicting. Kirstein and Bruns recommend it particularly 
in cases of children ; and the former states that the lar3nix and the trachea 
of deeply chloroformed children can always be inspected in their entirety 
by means of the autoscope ; whilst by the help of this method^Bruns has 
actuall|{^ sucsceeded in removing papillomata from small children by 

endolaryngeal operation. i? ^ iwi. 

S;}siagl*apliy of the Laiynx. — It is as yet impossible to foretell the 
ultimate value of Rontgen’s X rays in the diagnosis of laryngeal diseases 
That the method promises to be very useful for the discovery of such 
foreign bodies impacted ' in the larynx as are impenetrable to these 
rays, already been said in the chapter on foreign bodies in ^1^® 
upper air and food passages. It may be hoped, however, that the method 
wiU be BO much extended as to make it serviceable for the diagnosis of 
other affections as well, as for instance of anchylosis of the cnco-arytaenoid 
articulations ; and it would prove an inestin^ble boon for this branch (« 
our science, if by its means an early differential diagnosis could be arrived 
at betweeh benign and malignant growths of t^ laryi^ We may 
anticipate that n^ignant growths, from their infiltrating clmracter, 
may offer greater obstacles to the passage of the rays t^n the beni^ ; 
it remainB to be seenj however, whether it will be posable ^ to I^rf^t 
the method that these finer differences may become recognisable.— F. 

AnaraUft of tbe Larinuc.— The lar7iix pwfcajcee in the g^eral 
of the mesibrMiee which is seen in awenua. Isolated an*ein^<»' 

the laryhk is not infre^ntly the precussor of laiyngeal toherp^o**} 
it is thenifoi^e' an indicalMin which should pa carofully watch^. #- 

of aie | p«y n»- — ^AU inflammatoiy stotes of the laiynst 

vou It * ® 
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are preceded by hypersemia ; hence hyperaemia of the larynx is in genei til 
an indication of the catarrhal process. One exception, however, deserves 
attention, namely, that in a certain number of men who constantly use ' 
the voice, as in singing, the vocal cords become slightly hypersemic ^vith- 
out in any way affecting the purity of the voice. 

Acute Laryngitis. — Acute catarrhal inflammation of the lary'nx. 

As men are more exposed to the causes of acute laryngitis they 
suffer more from it than women. Sudden changes of temperature, 
especially if a fall occur in an atmosphere highly charged with moisture, 
have long been recognised as likely to produce the disease. Exposure to 
draughts or wet acts in a similar manner. These causes are especially 
active in people who live in hot rooms, who over-clothe themselves, or 
drink too much. 

The over-use of the voice, as in shouting, screaming, or even in 
prolonged speaking or singing, is sometimes sufficient to start an attack 
of laryngitis. When several of the above-mentioned causes are combined, 
as for example when a man, who has been shouting or singing in a public- 
house, and drinking and smoking at the same time, goes out from a heated 
room into the cold night air, an attack of acute catarrh of the larynx is a 
common result. The inhalation of certain irritant vapours, such as 
chlorine, sulphurous fumes, or ammonia, or of steam, as when children 
drink from the spout of a kettle, the application of caustics to the larynx, 
and surgical procedures for the removal of growths in the larynx, may 
give rise to laryngitis. 

In most of the acute specific diseases, especially in measles, smr 11-pox, 
and influenza, acute catarrh of the larynx is a common symptom. The 
rheumatic, gouty, tuberculous, strumous, and syphilitic habits dispore to 
catarrh of the larynx. 

Before dismissing the causes of acute laryngitis, it is most important 
to bear in mind the part played by defective nasal respiration in render-' 
ing the larynx vulnerable to influences which would otherwise be in- 
nocuous. It has been pointed out that laryngitis is of common occurrence 
in cyclists who keep the mouth open in their need of air. In many cases, 
again, the acute attack of laryngitis is grafted on a condition of laryngeal 
catarrh more or less chronic. 

The morbid appearances in acute laryngitis differ in no respect from 
those seen in acute catarrhal affections of other mucous membranes. The 
only point about which there has been any dispute ii^ on the occurrence 
off ulcerations in simple acute laryngitis. That superficial and symmetric 
ally disposed ulcerations may occur in the vocal processes, the intei- 
ar^tsenoid fold, and anterior commissure is now pretty generally admitted. 
They seem to be due to contact of the inflamed mucous surfaces, especially 
in violent coughing. The ulcers which are observed in measles, influenza, 
and whooping-cough are only the ordinary catarrhal ulcers modified in 
their course and appearance by secondary infection. 

The symptoms of acute laryngitis depend greatly upon the severity of 
the attack, and the age and sex of the patient. In an adult sufferins; 



DISEASES OF THE LARYNX 


• 787 


from an attack of moderate severity, the chief complaint is a feelino- of 
heat and soreness in the larynx ; the voice is hoarse and there is'usually 
un irritating cough, with at first little or no expectoration ; but after a 
time pellets of mucus, in some cases streaked with blood, are cou^^hed 
up : in inhabitants of towns the sputa are usually pigmented with ^soot 
or other impurities. Should the expectoration be abundant and frothy, 
in all probability the bronchial mucous membrane participates in the 
catarrh. There may be hardly any symptoms indicative of general 
disturbance of the system, except perhaps slight pyrexia and malaise. In 
women attacks of laryngitis are more liable to occur at the catamenial 
period, and in cases of uterine disorder. This is another of the many 
iiistan(?es of the connection between the vocal and genital organs which we 
have indicated. Women are more likely than men to become aphonic 
during an attack of acdt(^ laryngitis. 

In the most severe attacks there is usually some pain or tenderness 
over the larynx ; this is particularly the case in jDatients of a rheumatic 
diathesis. There may be some discomfort in swallo^v^ng. Adults rarely 
suffer from dyspnoea unless the case be complicated with oedema of the 
larynx. The constitutional symptoms are well marked, and there may be 
high temperature and increased frequency of the pulse and respiration. 
In children, the comparative narrowness of the glottis and their great 
proclivity to nervous reflex excitability add elements of danger which 
are almost entirely absent in the case of adults. A child may go to bed, 
apparently suffering from coryza and slight hoarseness, to awake in the 
night ^^iih a loud, croupy cough, urgent dyspnoea, and cyanosis. During 
the day the child seems mych better, but at night there may be a 
recurj;*ence of the croupy attack. The pulsus paradoxus has been found 
in children suffering from the dyspnoea of acute laryngitis. 

Laryngoscopically the appearances of acute laryngitis vary very much. 
'In some cases the cords have a pale pinkish colour; in cases of greater 
severity the cords may be of so red a hue as hardly to be distinguishable 
from the rest of the larynx. Occasionally the congestion of the cords is 
irregularly distributed ; or the brunt of the attack may fall on one cord, 
the other escaping almost entirely. Usually some sticky mucus may be 
seen on the cords, and on inspiring after phonation the cords may 
momentarily stick together. Accompanying the congestion of the cords 
there is usually some amoimt of infiltration of the submucosa and 
muscles, so that on phonation there is a want of tension in the cords. In 
rare cases small, round, or oval abrasions or ulcers, to which attention 
has already been directed, may be seen on the free margins of the cords. 
The term acute epiglottiditis has been applied to cases in which the inflain- 
matory mischief is more or less limited to the epiglottis. As previously 
mentioned, the sputa may be streaked with blood ; if the amount of blood 
poured out is considerable, some writers would designate the case as 
one of haemorrhagic laryngitis. In these cases streaks of blood may 
he seen on the »cords, and occasionally small varicosities have been 

recognised. 
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Since the introduction of the laryngoscope the diagnosis of acute 
laryngitis is a comparatively simple matter ; the only difficulty occurs in 
children in whom it may sometimes be very difficult to distinguish acute 
laryngitis from laryngismus stridulus, on the one hand, and on the othei 
from membranous laryngitis. In adults the prognosis as regards life is 
almost invariably favourable ; death from acute laryngitis hardly comes 
within the pale of practical medicine. As regards complete restoration 
of voice a somewhat more cautious opinion must be expressed ; foi* 
occasionally cases occur in which some amount of feebleness or impurity 
of voice persists, even after the most persevering treatment. The 
laryngitis of influenza, for example, is of a severe type ; the hoarseness is 
difficult to treat, relapses are frequent, and paralytic phenomena may 
occur. In children, as already mentioned, there is a certain amount 
of risk due to spasm of the glottis. , * 

Treatment . — In the most severe forms of acute laryngitis occurring in 
adults it is advisable to keep the patient in bed, in a room of the 
temperature of about 65° ; and if the external atmosphere be very dry, a 
bronchitis kettle may be employed to moisten the air of the room. The 
patient should be enjoined not to talk, and his food should be soft and 
unstimulating. Equal parts of hot milk and Ems or Seltzer water 
make a pleasant and soothing drink. In most cases sucking sip all ' 
pieces of ice, and an ice-collar or cold compress round the neck, will 
aflbrd the patient much comfort. In other cases the inhalation of the 
fumes of nascent chloride of ammonium, or of compound tincture of 
benzoin in water at a temperature of 1 40° F., will be found very sqothing 
I have given great comfort by spraying the throat by mean^ of an oil 
atomiser with a 5 per cent solution of menthol in paroleinc. 1/ the 
cough is frequent and irritating, pastilles of cocaine and rhatany or the 
morphia and ipecacuanha lozenges may be used. Tabloids of chloi ide 
of ammonium or the Soden mineral pastilles will be found useful in * 
relieving the dry and irritable condition of the throat. Internally the 
bowels should be kept open by saline aperients, and a diaphoretic mixture 
is generally of use. Should there be any delay in the disappearance of 
the symptoms the larynx may be painted with a solution of chloride of 
zinc — twenty to thirty grains to the ounce. If want of tone be a maikcd 
feature, faradisation, massage of the larynx, and the administration of full 
doses of strychnia will accelerate the cure. The importance of seeing 
that the nasal respiration is free must be insisted on. 

c In children, the use of emetics — such as ipecacuanha or sulphate of 
copper, or apomorphia (gr. to injected subcutaneously — is useful 
in«'removing secretions. As a rule, hot compresses, or sponges wrung 
out* in hot water and placed over the larynx, give more relief than the 
applications recommended for adults. The tendency to spasm should 
be controlled by the use of bromide of potassium or chloral. Where 
life is threatened by asphyxia, intubation or tracheotomy should he 
performed. «» 

Chronic Laryngitis. — Chronic laryngeal catarrh. Inasmuch as all 




DISEASES OF THE LARYNX 


789 


the causes of acute laryngitis are capable of exciting chronic catarrh, 
provided either that they are less active or the individual less prone to 
acute mischief, it will be only necessary here to lay stress on those 
which are peculiarly apt to set up chronic laryngitis. Indeed chronic 
laryngeal ^catarrh frequently follows an acute or sub -acute attack of 
laryngiti^ik 

The first place should undoubtedly be given to over-uso or faulty use 
of the voice ; especially the use of the voice in the open air, in cold 
damp weather, or in an atmosphere vitiated by smoko, acrid fumes, dust, 
or other sources of irritation. Hence chronic laryngitis is most frequently"' 
met with in open-air preachers, costermongers, itinerfint musicians, and 
stone-lnasons. Secondly, any interference with normal nasal respiration, 
cither as a result of stenosis or of atrophic changes preventing the proper 
functional activity of 't^e nose, is a potent cause of chronic laryngitis. 
A notable example of the connection between nasal and laryngeal 
affections is furnished by the occurrence of laryngitis sicca in cases of 
chronic atrophic rhinitis. Thirdly, syphilitic, tuberculous, malignant, or 
other diseases of the larynx, and the presence of neoplasms, <arc invariably 
accompanied by chronic catarrh. 

The morhid appearances met with in chronic laryngitis are, for the 
' niQgt part, such as are commonly seen in a chronic inflammation of othei- 
mucous surfaces. It need only be said here that three more or less 
distinct forms of chronic laryngitis may be recognised. The first, or 
hypertrophic variety, as its name implies, is attended with hyperplasia of 
the mijcous membrane of the larynx ; this may be general or local. At 
times the •ventricular bands are so much thickened as partially or entirely 
to obscure the vocal cords ] or the cords themselves may be thickened 
and irregular, constituting one of the forms of Virchows pachydcritiia. 
In the second, or atrophic variety, there is a shrinking or contraction of 
the mucous membrane ; this is sometimes associated with similar changes 
m the nose and pharynx. The third variety has been named “ glandular 
laryngitis ” ; in it the mucous membrane is somewhat thickened, but the 
most marked feature is the enlargement of the racemose glands. 

Of the sf/iuptmus of chronic laryngitis, that which necessarily attracts 
most attention is an alteration in the voice. This may vary from slight 
hoarseness to complete loss of voice. As a rule it is most marked in the 
morning, the patient usually regaining a certain amount of power aftei 
he has used his voice for a time. In addition to the hoarseness, the 
patient finds that speech requires more effort than under ordinary circiyn- 
stances, consequently he soon becomes tired and the voice feeble. Coug 
is not a constant symptom ; when it does occur it is usually harsh imd 
dry, or accompanied by the expectoration of a few pellets of mucus. 
Abundant expectoration, as a rule, betokens participation of the trachea 
and bronchi in the catarrhal process; there are, however, cases of pro- 
fuse secretion from the larynx to which the term Icvryngmrhcea has been 

applied. ^ i . 

In laryngitis sicca the patient, after repeated efforts, may succeed in 
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bringing up dry crusts of inspissated mucus ; and he may suffer from 
intermittent attacks of dyspnoea due to the formation of large dry crusts 
in the hypoglottic region of the larynx. In some cases the sputa are 
blood-stained, or pure blood may be expectorated. The patient frequently 
feels hot and uncomfortable in the throat, but rarely has actual paiii. 
General symptoms are almost, if not entirely absent. 

The laryngoscopic appearances of chronic laryngitis vary considerably 
In the slighter cases there may be only a want of the clear white hue of 
the cords in health ; they have a dull grayish or pinkish colour, and 
-^they do not exhibit the vivid redness seen in some cases of acute 
laryngitis. Usually both cords are affected ; but the inflammatory 
change may be confined to one cord, or even to a part of af cord. 

' .Accompanying the congestion there is a want of muscular tone, so that 
, on phonation the vocal cords do not come into^c6mplete apposition, but 
an oval gap is left between them. Mucus may be seen on the ventri- 
culaf bands and in the arytaenoid commissure ; and occasionally the 
vocal cords are momentarily stuck together by the viscid mucus. In 
the more chronic cases the cords are thickened and irregular, and erosions 
are sometimes seen ; but anything like distinct ulceration is so uncommon 
that some authors deny its existence as a part of simple chronic 
laryngitis. As already mentioned, the larynx may exhibit the changes' 
to which Virchow has applied the name of pachydermia laryngis. He 
describes two varieties : in the warty form the change is limited to 
isolated spots, chiefly in the anterior extremities of the vocal cords ; in 
the diffuse form the vocal processes are chiefly affected. Th^ most 
characteristic appearance is an oval swelling on one vocal priycess, with 
a corresponding depression on the other. In chronic subglottic laryn- 
gitis there is a hyperplasia of the connective tissue beneath the vocal 
^otds ; and on a laryngoscopic examination the lumen of the larynx 
oelow the cords is narrowed by a tumefaction which is of a red or pale » 
gray colour. In some instances there is reason to believe that sub- 
glottic hypertrophy is a manifestation of rhinoscleroma. In laryngitis 
sicca crust may be seen in the larynx, especially at the posterior com- 
missure. 

The diagnosis of chronic laryngitis is easy, save under two conditions ; 
the one is laryngeal tuberculosis, the other malignant disease of the 
larynx. Many cases of tuberculosis of the larynx begin with all the 
appearances of an ordinary chronic catarrh of the larynx ; and it is the 
suj)sequent course only which unfolds the real nature of the disease. Hence 
the importance of utilising any assistance that can be afforded by the 
exumination of the sputa for tubercle bacilli and by the detection of 
phthisical processes in the lungs. In people over forty, and still more 
in those over fifty, limitation of the affection to one cord, especially d 
there be thickening associated with impaired mobility of the cord, 
should lead to a guarded prognosis in view of the possibility of the 
disease being of a malignant nature. 

Treatment , — The first two things to be done, if the, treatment of 
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chronic laryngitis is to be conducted on rational principles, is to order 
complete rest of the voice, and the removal, if possible, of the*cause or 
causes of the disease. It will hardly be necessary to insist on the 
imporUnce of giving the voice rest; but, unfortunately, the patients who 
most frequently require treatment are those who earn their living by 
the use Of their voice, and who are consequently most reluctant to 
give up the use of it. Nevertheless, it is hopeless to expect a cure if the 
patient continues the excessive use of the voice. As regards the 
removal of the causes of this complaint, the patient must be instructed 
in the proper method of voice-production ; the nose should be carefully 
examined, and any departures from the normal conditions should be 
remedied so far as possible. The general health of the patient should 
be attended to, and anaemia, dyspepsia, constipation, and any other 
ailments present should receive appropriate treatment. As regards 
local treatment, inhaifitions of creasote or of the oil of Scotch 
pine may do a certain amount of good ; but the chief remedy is 
the application of astringents to the cords by means of the laryngeal 
brush under the ^idance of the mirror. In cases of moderate severity 
solutions of chloride of zinc (twenty and thirty grains to the ounce) 
may be employed ; but in severe and obstinate cases nitrate of silver 
answers better. It should be used in solutions of gradually increasing 
sJ^ength, beginning with sixteen grains to the ounce, until ninety-six 
grains to the ounce or even stronger solutions are reached. The appli- 
cation should be made daily at first, until a certain amount of reactive 
inflammation is set up ; and then at less frequent intervals, and the 
solutilSns^gradually decreased in strength. In cases where there is much 
thickening of the cords, lactic acid in 30, 40, or 50 per cent solutions 
yiettls excellent results. 

During convalescence various astringent sprays, such as chloride of 
zinc (two grains to the ounce), iron-alum (three grains to the ounce), or the 
perchloride of iron (three grains to the ounce), will be found of assistance. 

Pastilles of benzoic acid or of the chloride of ammonium are also of 
service. If, after the congestion has been removed, the voice remain 
feeble, electricity, in the form either of the continuous or interrupted 
current, should be applied percutaneously ; and massage over the larynx 
is sometimes of service. Internally, strychnia in full doses has a 
powerful effect in improving muscular tone, and is consequently useful 
in cases in which the approximation of the vocal cords on phonation is 
imperfect. Much good often results from sending the patient to a spa, 
such as Ems or Aix-les-Bains, for a course of two or three wdhks, 
followed by a fortnight's stay in some bracing locality. 

In the treatment of pachydermia laryngis rest of the voice is 
absolutely necessary ; alcohol and tobacco should be prohibited. Small 
doses of iodide of potassium or of the green iodide of mercury seem to 
have a beneficial effect in some cases. The inhalation of a 3 per cent 
solution of acetic acid, and painting the growth with the same fluid, are 
said to have yie/ded favourable results. 
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(Edema of the Larynx (not including acute septic oedematouf> 

inflammation). — Though oedema of the larynx does not represent a 
distinct disease, but a complication of various diseased states general 
and local, still on account of its danger to life, and for the sake of 
obtaining a comprehensive view of its clinical features, a separate* 
section may well be devoted to its consideration. The naihg oedema 
of the glottis was originally applied to the condition in question. Inas- 
much, however, as the glottis is a space and cannot therefore become 
oedematous, the term is inappropriate, the more so as the vocal cords, 
which form the boundaries of the glottis, are of all parts of the larynx 
the least often oedematous. 

Etiology , — Two varieties of oedema of the larynx may be described, 
namely, primary and secondary, or passive, oedema. Primary oedema 
may again be subdivided into the simple or non-cnfectious variety and 
the infectious or septic variety. Simple or non-fhfectious oedema of the 
larynx arises as the result of traumatism — as from swallowing some hard 
or pointed body, the application of caustics to the larynx, the entrance 
of brandy (given perhaps during an attack of syncope) into the larynx, 
and swallowing boiling water. 

A form of primary oedema of the larynx, associated with a similar 
change in the pharynx and on the skin, has received the name of angio- 
neurotic oedema ; in cases of this sort there is an absence of atiy 
inflammatory cause, and the urine does not contain albumin. It 
usually occurs in early ad.ult life, and most frequently in women. 
Oedema of the larynx is also seen occasionally as a result of the ad- 
ministration of iodide of potassium ; and it is probable, fronv analogy 
wil^b. angio-neurotic oedema, that the salt causes oedema by way of some 
iijjp^ce on the nerves. The curious feature about the iodic oedenia is 
thgP may come on after the administration of a few small doses. 
Other symptoms of iodism, such as headache and coryza, are commonly 
absent. The possibility of the occurrence of oedema of the larynx while 
the patient is taking iodide of potassium should always be borne in 
mind, as a considerable number of cases have been met with ; and in two 
instances recorded by Fournier death occurred before tracheotomy 
could be performed. 

The infectious or septic forms of oedema of the larynx depend upon 
the entrance of infective germs into the tissues in or around the larynx. 
This form, which includes purely oedematous as well as the sero-puru- 
lent and phlegmonous exudations into the tissues which are due to the 
actifln of these microbes, and comprises primary erysipelas of the larynx, 
has ^Iready been dealt with in the section on Acute septic inflamma- 
tion of the throat.” 

(Edema of the larynx may also be met with in the early stage of 
infectious diseases without previous ulceration ; it has been seen, for 
example, in a case of hydrophobia ; and as a complication of ambulatory 
typhoid fever it has caused death by suffocation. ^ 

The causes of secondary oedema of the larynx may be arranged under 
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two heads — local and general. The local causes include all the diseases 
of the larynx, such as tuberculosis, syphilis, carcinoma, and the laryn- 
gitis of influenza, small-pox, measles, and especially any disease which 
sets up perichondritis. I have seen it arise and prove fatal as a 
complication of quinsy. It has been noticed as a result of isolated 
suppura^lion of one of the deep cervical glands, even before the pus has 
broken through the capsule of the gland. 

The general causes of <edema of the larynx are those which are 
capable of giving rise to general dropsy, such as valvular disease of the 
heart, chronic pulmonary or renal aftections, the cachexy produced by 
malaria or lardaceous degeneration, and, lastly, passive congestion of the 
vessels of the larynx, such as arises from growths in the mediastimim, 
bronchocele, enlargement of the bronchial glands, or any growth in the 
neck compressing the*branches of the superior vena cava. 

Pathology . — In (edema of the larynx, the epiglottis, the ary-epiglottic 
folds, and the ventricular bands are the parts chiefly affected, on account 
of the lax nature of their submucosa ; Avhereas the A^^cal cords, which are 
more firmly attached to the sul^jacent tissue, arc very seldom (edematous. 
In some cases, however, the cedema is infraglottic ; this variety has 
occurred as a result of the administration of iodide of potassium. The 
Qxudation varies from a purely serous to a sero-purulent or purulent 
(^ality, and the fluid is sometimes blood-stained. The serous variety is 
met with in all kinds of diseases which give rise to general dropsy, and in 
passive congestion of the part. In the septic and inflammatory \aiiotics 
the oedema is due to a sero-purulent or purulent infiltration. Unilateral 
cedeml, usually points to an inflammatory cause ; ])artial (vdema has also 
been noticed in the course of Bright’s dise/isc. In most cases of acute 
oedema, in which the immediate causes are not apparent, primary 
ervsipelas of the larynx is the true diagnosis. In all probability m many 
cases infective germs enter the system through slight injuries of the root 
of the tongue, and the inflammatory mischief passes thence to the 


The connection between oedema of the larynx and B^K^t s disease 
has been denied by some authors. Peltesohn has collected L 10 ^ascs of 
cedema, and in 25 cases there was disease of the kidneys. That theie is 
a connection between the two seems certain, but the nature of it is not 
equally clear. Probably the presence of Brights disease determines the 
onset of cedema where there is a lesion too slig t 

ordinary circumstoces. CEdema of the larynx in connection with Bright s 
disease may come on veryvgradually ; in some cases, however the (pdema 
mav form the first symptom or sign of the disease. ®dcma of the lajnx 
has also been met with in diabetic and myxmdeimitous 
has been known to cause death in the 

connection existing between the genital organs an c c « lorresnoiKi 
shown by the fact that atocks of mdema of the 
with the catamei^ial period. According to Bmz, 

to iodide of potassium, can only come on if there be aheady some breach 
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of surface in the laryngeal mucous membrane. The angio-neurotic oedema 
described by Striibing depends upon an increased irritability of the vaso- 
dilator nerves. Osier has reported two fatal cases. 

Symptoms , — One of the first symptoms of which the patient complains 
is the feeling of a foreign body in the throat ; there is difficulty or pain in 
swalloAving, and, owing to this, the saliva, which the patient tries^ ji^o expel, 
accumulates in the pyriform sinus. The voice is at first somewhat thick 
and muffled, and in severe cases the patients may become almost aphonic. 
Owing to defective closure of the glottis patients easily choke on taking 
fluids. In some cases inspiration only is difficult and accompanied 
with stridor; this is especially the case if the ary-epiglottic folds are 
affected alone. If, however, the ventricular bands and the laryfigeal 
aspect of the epiglottis participate in the cedema, then expiration is inter- 
fered with also. ^ 

On laryngoscopic examination the mucous membrane covering the 
affected part looks tense and pale, though the margins may have an 
inflamed appearance. If the epiglottis is involved, it becomes swollen and 
erect ; and the swollen ary-epiglottic folds resemble plums in shape. If 
the cedema is of the subglottic variety, two red fleshy swellings will be 
visible below the vocal cords. In the absence of a laryngoscope the 
swollen condition of the epiglottis and ary-epiglottic folds may be detected 
by digital examination. Clinically two forms of mdema of the larynx 
may be distinguished ; the acute form runs a rapid course, a high degree 
of dyspnoea has been noticed within fifteen minutes after an infliction of 
an injury to the larynx, and death has been known to ensue within a few 
minutes ; in the chronic form the symptoms arise more gradually, but 
eveu in these cases a sudden exacerbation is not uncommon. 

oedema of the larynx running a fatal course the patient presents 
all the symptoms met with in death from suffocation. 

Prognosis . — Thanks to the more general use of the laryngoscope, 
which leads to the earlier recognition of the disease and to the more 
prompt performance of tracheotomy, the outlook in cases of oedema of 
the larynx is much better than it was formerly. General cedema of the 
larynx is of course more dangerous than an oedema confined to one 
side of the larynx. The subglottic oedema met with in connection with 
caries of the cricoid cartilage is a dangerous variety. In estimating the 
risk to life in any particular case it is necessary to bear in mind the 
possible supervention of spasm of the glottis. Again, the prognosis may 
directly depend upon the cause of the oedema ; the ^ptic variety, for 
instance, is especially dangerous on account of its secondary results. The 
oedeana due to chronic dropsy will usually disappear quickly if the general 
cause be removed. 

Treatment . — In all cases of oedema of the larynx absolute rest in bed, 
in a room kept at an even temperature, with the air somewhat moist, is 
essential. The patient should be forbidden to speak, and, in order to 
diminish the difficulty in swallowing, the food should b^ liquid or semi- 
solid. I have seen much benefit from feeding the patient per rectum. 
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Pellets of ice to suck and an ice-bag or Leitei’s coil around the neck 
are more suitoble than hot applications. To prevent the tendency to 
spasm, bromide of potassium may be given in 10 to 20-grain doses every 
three or four hours. Three injections of pilocarpin (gr. at intervals 
of twenty minutes have given excellent results ; in one case all threaten- 
ing symptoms disappeared fifteen minutes after the last injection. If, 
in spite of these measures, the oedema increase and dyspnoea become 
more marked, the larynx should be sprayed or painted with a 20 per 
cent solution of cocaine, and the oedematous parts freely incised with 
Mackenzie s guarded laryngeal lancet. Should this procedure not give 
speedy relief, no time should be lost in resorting either to intubation or 
to tfacheotomy \ usually the latter will be necessary, as the swelling of 
the soft parts prevents the introduction of the tube. 

Free administratfoij of the bicarbonate of sodium in cases of a^dema 
due to the iodide of potassium will be found of service, provided the 
cedema be not of dangerous dimensions. In angio- neurotic erdema 
Strubing recommends ice and morphia, and scarification if necessary. 
Small doses of atropine may be tried. 

Laryngreal Haemorrhage. — In some cases haemorrhage takes place 
into the laryngeal mucous membrane ; in others there is a free escape of 
■shjood, and the blood may be seen to issue from an ulcerated vessel, or 
the two conditions may be combined. In acute cases of laryngitis it is 
not unusual for the sputa to be streaked with blood ; this was especially 
the case during the influenza epidemic : to cases in which the bleeding 
is prf^fuse the name hannorrluigic larj/ngitis has been applied. Hemorrhage 
from the larynx occurs more frequently in women than in men, especially 
in ^pregnant women and after parturition; cases in which it has co- 
incided with the catamenia have also been recorded. Exposure to cold, 
violent cough and retching and strain of the voice are the chief 
direct causes of laryngeal ha?morrhage, and the issue is most likely to 
occur in persons with degenerate vessels. Laryngeal htemorrhage is met 
with in purpura, leukaemia, chlorosis, the malignant fevers, and other 
diseases in which there is an alteration in the composition of the blood. 
There seems to be no connection between the occurrence of laryngeal 
haemorrhage and pulmonary consumption. 

Symptoms , — As a rule, laryngeal haemorrhage is so slight that it does 
not appreciably modify the symptoms of the laryngitis which it accom- 
panies ; occasionally, however, the blood is poured out in considerable 
quantity, and t&e blood-clots, by blocking the glottis, may give rise to 
dyspnoea ; an attack of coughing will dislodge the clots and render the 
breathing free until the clots again form. If the haemorrhage should 
come on suddenly, while the person is talking or singing, the voice 
immediately fails, and a spasmodic cough, followed by expectoration of 
blood, is set up. 

In cases in which the haemorrhage is due to altered blood states, the 
laryngeal symptoms are overshadowed by the symptoms of the general 
disease. Oji laryngoscopic examination blood may be recognised as an 
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extravasation under the mucous membrane, or it may be seen on the 
surface, sometimes forming clots ; occasionally a perforating ulcer may be 
distinguished as the source of the bleeding. 

Treatment . — If the bleeding be at all profuse, the patient should l)e 
kept absolutely at rest and should not be allowed to talk ; Ijc should 
suck small pieces of ice, and have an ice poultice or Leiter’s tubear applied 
over the larynx. The larynx should be sprayed with astringent solu- 
tions, such as 3 grains of iron-alum and 10 minims of glycerine in an 
ounce of water. If the haemorrhage can be seen to come from an eroded 
spot, this may be touched with the galvano-cautery. Inhalation of 
turpentine is said to be useful in checking laryngeal haemorrhage. If the 
cough be troublesome, small doses of morphine must be employe*a to 
check it. — F. de H. H. 

Tuberculosis of the Larynx. — Causes . — Laryngeal tuberculosis forms 
one of the most fre(pient complications of the same disease in the lungs, 
and, according to Heinze’s pathological investigations, is met with in 
about 30 per cent of all cases of pulmonary phthisis. The occurrence 
of primary laryngeal tuberculosis is now definitely established by the 
results of a few post-mortem examinations, but it is an event of the 
greatest rarity. It is much more frequently met with in men than ju- 
women, and its more severe forms also occur more frequently in the male 
sex. It is seen at all ages, but occurs rather in the years of early man- 
hood. The determining cause of the disease is the bacillus tubcrculosus, 
and the disease may be either acquired or hereditary ; unfavoijrablc 
conditions of life play the part of favouring factors. What deVermines 
the occurrence of the laryngeal complication is not yet certain, pro- 
fessional vocalists are certainly less frequently attacked than others. 
Whether the disease begin on the surface and penetrate into the lower 
tissues, or whether the reverse be the order of events, is not yet 
definitely settled : the former order seems to be the more probable. 

Pathology . — The deposit of tubercles in the larynx is usually mani- 
fested by infiltration and pseudo-oedematous thickening of the tissues. 
This is most marked, as a rule, in the epiglottis, the aryta 3 no-epiglottidean 
folds, the mucous membrane covering the arytsenoid cartilages, and the 
interarytaenoid fold. In another series of cases, however, the disease 
begins on the vocal cords or on the ventricular bands ; indeed, no 
part of the larynx is immune against the invasion of tubercle. The 
stagg of actual infiltration is often preceded by marked isolated anaemia 
of the whole mucous membrane of the larynx, usually associated with an 
analogous condition of the pharyngeal mucous membrane ; and the 
anaemia is most noticeable on the epiglottis. In very rare cases tubercles 
themselves have been seen as small yellowish or grayish nodules in the 
midst of the general infiltration ; the stage of their corpuscular existence, 
however, must be extremely brief, and in the great majority of cases the 
first sign of their presence is manifested by the small superficial ulcera- 
tions which result from their break-down. These ulcers quickly coalesce, 
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extend in width and depth, and after a time give a worm-eaten appear- 
ance to the parts attacked. The epithelium, the mucosa, .and slihmucosa 
having been destroyed, they extend towards the perichondrium and lead 
to perichondritis, caries, necrosis, and often to exfoliation of parts of the 
cartilages. Sometimes actual tubercular tumours, consisting of an aggre- 
gation ©f miliary tubercles and cellular infiltration of the mucosa and 
submucosa, as well as of general d6bris, are met with in any part of the 
larynx, and this even in cases in which there is no evidence of con- 
comitant lung disease. 

Symptoms . — The subjective symptoms of laryngciil tuberculosis are, 
according to the seat of the disease, either hoarseness and, in Later stages, 
morb or less complete aphonia, or pain, difficulty in swallowing, cough 
with more or less expectoration, and sometimes dyspiima. Often all these 
symptoms are met with simultaneously. The most troublesome of these 
are usually cough, pain" and dysphagi.a. Whilst all the symptoms named 
depend, as a rule, upon these local conditions, the cough may also, of 
course, be due to the concomitant pulmonary disease ; moreover, the vocal 
troubles are not necessarily due to the swollen and ulcerated state of the 
vocal cords, but may depend upon implic.ation of the right recurrent 
laryngeal nerve in pleuritic thickening at the apex of the right lung, or 
<ipon pressure of enlarged bronchial glands upon one or both recurrent 
l^yngeal nerves, and subsequent paralysis of the corresponding vocal 
cord: the shortness of breath often observed in these patients is more 
commoidy due to the concomitant pulmonary affection than to the 
laryiigeal trouble ; though in later steges it may be of laryngeal origin, 
takin» its rise either in general oedematous swelling of the larynx or in im- 
plication of the crico-arytaenoid joints, with adducted position of the vocid 
cords as the result of perichondritis. In very rare cases bilateral paralysis 
of the abductors of the vocal cords, due to pressure of enlarged bronchial 
•dands upon the recurrent laryngeal nerves, may produce the same effect. 

Objectively, the pallor of the mucous membrane, preceding any definite 
signs of actual tuberculous mischief, and persisting generally throughout 
all subsequent stages, is of diagnostic value. When met with in any case 
in which there is not general anaemia the patients lungs must be 
minutely examined. More rarely the initial symptom may be some 
laryngeal congestion, which at first is indistinguishable from ordinary 

^^’"^WhtnTiSerculous infiltration takes place, and particularly when this 
pre-eminently edneerns the epiglottis and the mucous membrane over 
the arytenoid cartilages, as in many cases it does, 

become so characteristic as to enable an experienced observer to diagnose 
the existence of tuberculosis ^vith tolerable certainty, independejly of 
the condition of the lungs, which, however, will never be neglected. In 
such cases the epiglottis is changed into a pale, ® 

turban-like body, many times its normal size, lying across the pharynx , 
this SispectSf the interior of the larynx proper is often prevented 
whilst the arytenoid cartilages are changed into two puffy, pale, rounded 
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or pyriform bodies, which, together with the epiglottis, completely fill up 
the imagfi seen in the laryngeal mirror. The oedema is distinguished 
from ordinary oedema by its greater density. Later, the surface of 
these swellings, originally smooth and shiny, becomes completely riddled 
^dth small superficial ulcers, which quickly coalesce and give to all the 
parts affected the worm-eaten appearance already described. other 
cases tumefaction first begins in the interarytaenoid fold ; and when 
ulceration occurs, small stalactite-like projections may be seen in that 
part. Again, in a third class of cases the infiltration and ulceration may 
begin on one or both vocal cords or ventricular bands, and sometimes the 
only laryngeal manifestation of tuberculous disease of that part consists in 
complete erosion of one or both the cords by ulceration. In later stJSiges 
the whole laryngeal mucous membrane often forms one mass of ulcera- 
tion, which does not remain superficial, but gradually spreads towards 
the submucosa, the perichondrium and the cartifages themselves. The 
epiglottis may be destroyed in part or entirely; often indeed a short, 
iiTegular stump is the only evidence of its previous existence. The 
arytaenoid cartilages may become carious and necrosed, and are sometimes 
expelled in their entirety, a crater-like ulcer in the middle of a puffy 
infiltration indicating their previous seat ; or in other cases partial or total 
anchylosis of the crico-arytaenoid joint takes place, and the cartilagg^ ^ 
together with the corresponding vocal cord, becomes fixed and immov- 
able. Apart from the last-named cause of complete or partial immobility 
of a vocal cord in the course of laryngeal tuberculosis, such impairment 
may be the result also of (a) functional weakness of the laryngeal muscles, 
particularly of the adductors, which is sometimes met with even in the 
earliest stage of laryngeal tuberculosis ; and (b) of pressure upon one ^ or 
both recurrent laryngeal nerves. In this respect the right recurrent is 
more exposed in laryngeal tuberculosis than the left, owing to its 
anatomical situation close to the inner aspect of the apex of the right 
lung ; in this position it is not rarely implicated in the pleuritic thickening 
which accompanies destructive processes in the apex itself. 

The diagnosis of tuberculosis of the larynx is not often difficult ; 
the pallor of the parts, the characteristic infiltration of the epiglottis and 
arytaenoid cartilages, the worm-eaten appearance in the later ulcerative 
stages, taken together with the pulmonary signs, the presence of bacilli in 
the sputum, and the general symptoms attending tuberculous disease, will 
in most cases find a ready interpretation. Greater difficulties may be met 
witl^when the initial stage is manifested by simple c&tarrh only. It 
mu^ be remembered that simple catarrhal laryngitis for a long time may 
accompany a pulmonary tuberculosis. The apparent catarrh, however, 
may affect one vocal cord only, in which case the experienced observer 
will at once suspect some graver constitutional disease. The affections ^ 
with which laryngeal tuberculosis is most likely to be confounded are 
syphilis, malignant disease, and lupus of the larynx. With regard to 
syphilis, apart from the manifestations in other parts which accompany 
tuberculous laryngitis on the one hand, and syphilitic laryngitis on the 
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other, it may be observed that tuberculous ulceration is usually preceded 
by a more or less prolonged stage of pseudo-cedematous infiltration ; that 
the aspect of the parts, as already mentioned, is distinguished by its 
great pallor, and the ulceration by its worm-eaten and superficial character. 
The syphjlitic ulcer, on the other hand, the result of the breaking down 
of a gunma, is produced much more rapidly, and shows its inflammatory 
origin by the area of considerable inflammation which usually surrounds 
it: further, it is i^ually solitary and often very large; its rapidly 
destructive tendencies also are greater than those of laryngeal tuber- 
culosis. It must not bo forgotten, however, that syphilis and tuber- 
culosis of the larynx may occur simultaneously in one and the same 
individual; and that under such circumstances the aspect of the parts 
may be anything but characteristic. In such cases the complex nature 
of the laryngeal dised^q-,will be cleared up by the administration of iodide 
of potassium. 

With regard to the differential diagnosis from malignant disease 
the age of the patient may be of some help : tuberculous laryngitis 
is most frequently met with in persons from twenty to forty years of 
age ; malignant disease usually occurs after that period of life : but 
there are many exceptions to this general rule. Further, laryngeal 
^tuberculosis is usually bilateral ; malignant disease, in its initial stages at 
any rate, is almost always unilateral. Again, cancer of the larynx often 
forms a much more distinct tumour than laryngeal tuberculosis, and 
in the former case an area of intense, even oedematous congestion and 
inflammation frequently exists around the new growth. Considerable 
secondary infiltration of the cervical glands also points to malignant dis- 
eaf^. Sometimes, however, the differential diagnosis, especially in the 
later stages when secondary perichondritis may mask the original mani- 
festations of either disease, is one of considerable difficulty ; and un- 
doubtedly laryngeal carcinoma may coexist with pulmonary tuberculosis, 
so that even the discovery of bacilli in the sputum, and the presence of 
the usual constitutional symptoms, do not give a definite clue to the 
nature of the laryngeal disease. In such cases, which fortunately arc 
very rare, the extirpation and microscopic examination of a small piece 
of the laryngeal tumefaction may be of assistance, although this test 
again is anything but infallible. 

Finally, with regard to the differential diagnosis from lupus, it may 
he said that laryngeal lupus is rare, and as a rule associated with 
analogous lesions in the nose, pharynx, and on the external integu- 
ment. Further, laryngeal lupus usually is not painful, and gives rise to 
dysphagia in the later stages of ulceration only. Its course also is much 
slower than that of genuine tuberculosis ; and even during the ulcerative 
^stage the occurrence of fresh nodules will assist in making a differential 
diagnosis from genuine tuberculosis. Bacteriological tests, of course, are 
of no value for the differential diagnosis in these cases. 

The prognosis in cases of laryngeal tuberculosis depends upon the 
nature and ^extent of the concomitant pulmonary not less than of the 
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laryngeal lesions. In advanced cases of both, needless to say, it is bad ; 
but the general character of the prognosis is not nearly so hopelQSs nowa- 
days as it was fifteen years ago. If the pulmonary lesions be still limited 
to consolidation of the apices, and if the laryngeal ulcerations be not too 
extensive and are situated in the proper interior of the larynx, nowadays 
one is enabled by a judicious combination of constitutional and lo^l treat- 
ment to arrest the disease in not a few cases ; although, of course, even 
if we have succeeded in bringing about cicatrisation of a tuberculous ulcer, 
we must always be prepared for fresh manifestations. 

Treatment . — ^The constitutional treatment I now regularly employ con- 
sists in the administration of large doses of pure creasote in small gelatine 
capsules, containing each one minim of the drug, as first suggested by 
Sommerbrodt. The patient begins by taking one capsule three times a day 
immediately after meals, and at intervals of three ^o lour days he increases 
the dose gradually from one to five capsules each time ; so that finally he 
takes fifteen minims of pure creasote three times a day. Some practi- 
tioners give even much larger doses, but I have not found this necessary , 
and I prefer the long-continued use of the drug in moderate quantities. 
Some of my patients have taken between ten and twenty thousand capsules 
in the course of two to four years, and are doing very well under it. In 
a few cases, of course, an idiosyncrasy against the use of creasote may hij. 
met with, and in such cases carbonate of guaiacol may be tried ; but on 
the whole the toleration even of large doses of the drug is very remarkable, 
and in the cases in which it is said to have caused digestive troubles 
these could often be traced either to the use of an impure preparation or to 
the use of the capsules between meals instead of immediately afU3r food. 

Locally, when the ulceration is limited, I employ, after previous cocgin- 
sation, applications of lactic acid varying in strength from a 20 to an 
80 per cent solution. The drug is firmly rubbed into the ulcerated 
parts by means of Krause’s forceps round which a small pellet of cotton 
wool is firmly wound. To ensure success the practitioner ought to 
remember that these applications are not to be made in the gentle fashion 
of an ordinary astringent application, but in that of the cleansing of a 
tuberculous joint. If the ulceration be at all deep, the application of the 
lactic acid must be preceded by scraping the base of the ulcers by means 
of Heryng’s curette, exactly as one would scrape the granulating surfaces 
of a tuberculous joint after it has been opened. This means, however, 
ought to be practised only by operators fully conversant with more 
deli<jate intralaryngeal operations, for by an indiscriminate use of the 
curette more harm than good may be done. In not a few cases the 
results of this treatment, when properly carried out, are most gratifying. 
Should the ulceration be too much advanced, and the general condition of 
the patient bo at too low an ebb to admit of energetic treatment, local, 
sedatives — such as powders containing acetate of morphia, boracic acid 
and deodorised iodoform, or cocaine lozenges, or a cocaine spray before 
the meals — ought to be employed. In such cases it will Visually be found 
necessary to increase the dose of the local anaesthetic after jsome time ; 
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but as the main object of the treatment under such circumstances is to 
promote euthanasia, one need not be afraid of the increase. In the more 
hopeful cases, after completion of the local treatment and when cicatrisa- 
tion has been obtained, it may be desirable to advise a change of 
air; and pither a sea -voyage or a stay at Bournemouth, or Torquay, 
or any o^ the health resorts of the Riviera, of Southern Italy, or of the 
north of Africa may be advantageous. In accord with the experi- 
ence of most practitioners in the Engadine,^ I have found that the exist- 
ence of laryngeal complications is a serious drawback to residence at 
those high altitudes, however desirable it may be from the point of view 
of thg pulmonary disease. — F. S. 


Lupus of the Pharynx and Larynx. — Causes . — The nose and throat 
are involved to a greater or less extent in a large percentage of ^ses of 
cutaneous lupus ; in a small proportion, however, this disease originates 
and may long exist in the pharynx and larynx, without the external 
integument or the nose becoming affected. 

An regards the etiology of the affection, it is directly duo, no doubt, 
to a specific bacillus ; and the ^eat majority of writers are agreed in 
regarding lupus and tuberculosis as one and the same disease under 
' different” conditions. But while the identity of the speeific microbe 
of lupus and tuberculosis is generally, though not universally, admitted, 
the cause of the remarkable difference in the clinical conditions seen in 
these diseases, especially as it manifests itself in the mucous membrane o 
the upper air-passages, has yet to be explained. _ 

Wonfen are much more prone to suffer from lupus than men ; it generally 
revaals itself between the ages of two and ten years. It is more liable 
to occur in persons of an inherited tuberculous proclivity, though lupous 
patients are themselves but rarely the subjects of ordinary tubei-culous 
disease; nor does the particular affection itself show any marked tendency 
to hereditary transmission. The disease is in no way connected with 
syphilis, although frequently in its physical aspects it is hardly distinguish- 
able from the lesions of syphilis. , . , , . . 

The nodules and tumefaction which are characteristic of lupus consist 
of a cellular new growth in the mucous membrane in which pant .cells, 
and occasionally bacilli indistinguishable from tubercle bacilli, may be 
found. When the deposit first manifests itself on the uvula or on the 
free border of the soft palate, we may find localised tumefaction, generally 
of distinctly heightened colour, less marked and more limited tha? m 
syphilis or acute pharyngitis, but differing in aspect from the anamia 
premonitory of tubercle ; sometimes the deposit appears in 
bmne apparently healthy. In course of time, smooth hard i^^^es 
rfippear varying in size from a pin-head to a split pea, and generally of a 

°*\Cn<SldII?’deposit greatly deforms If ^ 

the uvula or s«ft ^late the distortion and twisted appearance of the 
affected structures may be well marked. ^ ^ 
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Soon the nodules become softer and characteristically “ apple-jelh'- 
like ” in appearance, and then as a rule ulceration begins. The ulcek 
present a serpiginous worm-eaten appearance, with defined hard or soft, 
granular and prominent margins, and a velvety, red, dry, indolent base 
The process of ulceration progresses very slowly, healing in one direction 
while spreading in another; and periods of increased activity alternate with 
long periods during Avhich the disease appears to remain in abeyance. 

When the tonsils are involved, they become covered with irregular red 
nodules and pits of ulceration', but the course of the disease is precisely 
similar to the faucial deposits. 

In the larynx, lupus generally attacks first the free margin of the 
epiglottis, which becomes tumefied; and the swelling gradually spreads to 
the arytaeno-epiglottic fold and ventricular bands. The epiglottis becomes 
pale, “worm-eaten,” and rough in aspect, and large' portions may be com- 
pletely lost. The vocal cords are usually the last part to be affected, 
and so slow is the progress of the disease that they often escape. When 
attacked, they become red and tumefied. 

Symptoms , — As pain is practically never caused by lupus, the pharynx 
and larynx are often invaded without any obvious symptoms until the 
desti-uction of the soft palate causes fluids to return through the nose on 
swallowing, or gives a nasal tone to the voice and renders articulatiofT 
imperfect. From the invasion of the po§,tcrior commissure or the vocal 
cords the voice becomes hoarse and aphonic. Some degree of stiffness in 
the pharynx and slight soreness and tickling sensations may be felt in 
the pharyngo-laryngeal region. In the advanced laryngeal disease cica- 
tricial stenosis and dyspnoea very often arise and may necessitate tracheo- 
tomy, but there is hardly ever any inflammatory exudation with aijutc 
dyspnoea ; the laryngeal stenosis is always very slowly established, and 
ample warning is given of the increasing urgency of the dyspnfca. 
Perichondritis or necrosis of cartilages is excessively rare. 

Diagnosis , — The coexistence of cutaneous lupus will seldom leave 
room for doubt as to the correct interpretation of the pharyngeal and 
laryngeal phenomena ; nevertheless it is sometimes a very difficult matter 
to make the diagnosis sure. The difficulties in the earlier stages are very 
much increased if the pharynx or larynx is affected primarily ; the diftei - 
ential diagnosis has then to be made from simple chronic pharyngitis or 
laryngitis, syphilis, tuberculosis, and carcinoma. 

Chronic pharyngitis is attended with increased secretion, and the 
hyper^ophied lymphatic follicles are confined to the posterior and lateral 
walls, while there is no distortion of the parts, and the absence of lupous 
tubt^rcles is to be noted. In the earlier stages of syphilitic laryngitis, 
especially in the catarrhal form with or without superficial ulceration, 
in the later stages with diffuse infiltration, and more especially iu, 
hereditary cases, the laryngoscopic appearance and the age of the patient 
often fail to settle the diagnosis till antisyphilitic remedies have been 
tried. Yet even at first the aspect of the tumefactiop> the distortion 
of the parts, and the slow erosion of the tissues without distinct anti 
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obvious ulceration, are generally enough to lead at any rate to a strong 
suspicion of the real nature of the affection. The fact that lupus usually 
occurs in the very young, is very slowly progressive, always with cicatrisation, 
and is almost never painful, together with the peculiar appearances of the 
growth, and the absence of wasting, fever, or quickened pulse, should rarely 
leave arfr doubt as to the differential diagnosis from genuine tuberculosis, 
which is characterised by general pallor of the mucous membrane, and 
numerous mouse-nibbled, pale ulcers covered with gi^ayish, disintegrating 
tuberculous tissue, and is usually accompanied by considerable pain, 
especially in swallowing. 

The prognosis as regards life is favourable, the chief danger being 
stendsis of the larynx ; but this comes on so gradually, and is so little prone 
to be suddenly increased by perichondritis or oedema, that tracheotomy 
can almost always bo formed in good time. Occasionally long-standing 
lupus of the pharynx and larynx ends in pulmonary tuberculosis. 

In cases in which the disease is confined to the pharynx and laiynx, 
and is accessible, good results may be obtained by vigorous treatment, 
and occasionally complete cures. 

Treatment , — Patients affected with lupus should be placed under the 
most favourable hygienic conditions possible, and during the winter 
months should take cod-liver oil y while general tonic remedies such as 
the syrup of iodide of iron or arsenic should be exhibited from time to 
time. 

As regards local treatment, the nodules and tumefactions should be 
scarified or curetted, and strong lactic acid (80 j)er cent) rubbed in aftei 
the same® manner as we adopt in tuberculous disease of the larynx. 
should be done once a week, successive portions being treated until the 
whole of the diseased area has become cicatrised and no nodules or ulcers 
are visible. The cases should be watched for at least a year after appii ent 
> cure has been effected ; and any fresh manifestations of the disease should 


1)6 similarly dealt with at once. 

Isolated deposits may be destroyed by the galvano-caiitery. In » 
case shown before the Clinical Society of London by one of iis (h. b.) 
some years ago, lasting and complete cure of a very extensive laryngeal 
lupus Had been obtained by persistent use of this form of cautery. 

Stenosis of the larynx may bo arrested for a time by intubation or 
by the passage of Schrotter’s bougies ; occasionally tracheotomy may be 


unavoidable. ^ i 

Leprosy of t'he Larynx and Pharynx.-For a general account of 
this disease and its causation the reader is referred to the article 
“ Leprosy ” in the second volume of this work. 

Lart^eal s^ptoms.— The larynx is especially susceptible to ^ut 

|he disease never appears upon the larynx primarily. usua y 
this organ after it has invaded the skin, mouth, an auces. , 

Leprosy of the throat may assume the tubercular or, very rarely the 
aiuBsthetic varieiy. In either case the onset 

owing to tho pahiless nature of the affection; and patients will some- 
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times declare that they have nothing the matter with the throat when 
examination reveals undoubted evidence that it has been established 
there for a long time. 

Tubercular leprosy of the mucous membrane passes through three 
stages. In the first stage the uvula and soft palate, in which the altera- 
tions are usually first observed, become red and velvety in apg^earance, 
and the neighbouring tismies become affected by continuity or by sepa- 
rate foci of disease, so that the epiglottis and arytseno-epiglottic folds 
likewise become red, velvety, thickened, and hard, and appear as though 
coated with varnish. At this stage epistaxis frequently occurs, and the 
patient may complain of shortness of breath and a sense of tickling and 
dryness in the pharynx and larynx. In course of time the red, hard 
infiltration becomes soft, and the tissues somewhat oedematous, the red- 
ness soon giving place to pallor, till the afiect^ ^regions are uniformly 
pale and resemble the anaemia of tuberculous disease; and when the 
infiltration and cellular elements become absorbed, the tissues appear, as 
Mackenzie puts it, as though infiltrated with tallow. 

The second stage begins with the formation of the characteristic 
tubercles, and with the diminution or disappearance of the swelling and 
tumidity of the mucosa. At first they appear as small nodules of a 
whitish yellow colour, or white and almost glistening, varying in size fronr 
a pin’s head to a split pea, isolated or in chains and groups, and sometimes 
surrounded by a hyperaemic areola. In this condition they may remain 
stationary for years, till the third stage is reached, provided the patient 
do not succumb to the general affection in the meanwhile. In this 
stage ulceration and disintegration of the tubercles take plaice. The 
ulcers at first are small and rounded, are elevated above the surrounding 
mucous membrane, and are compared by De la Sota to syphilitic mucous 
patches. Eventually they become deeper. The glottis assumes a 
rounded form, and the voice is lost. The fcetor of the breath at this 
stage becomes unbearable. The cartilages of the larynx become involved, 
the epiglottis presents a knobby aspect and may become hard and dis- 
torted and in course of time the cartilages become necrosed and ex- 
foliated. 

The earliest indication of the throat aflfectiou consists in alteration of 
the quality of the voice, which at first becomes nasal, and with the impli- 
cation of the larynx may be thick ; yet the larynx may be extensively 
diseased without attracting the notice of the patient. Hoarseness or 
ap^oriia appears later from implication also of the vocal "^cords. Dyspncea 
sometimes supervenes ; and stenosis of the larynx, produced either by 
the^^nodular infiltration or oedema, may even necessitate tracheotomy. 

The anaesthetic variety rarely affects the throat, and, according to 
Hillis of Demerara, it never does so until the cutaneous affection has 
existed for five years. The mucous membrane is smooth, the affected 
regions become anaesthetic, the velum palati is thin, tense, and paretic, 
and the arches of the palate assume a violet colour. ^ 

Diagnosis , — Leprosy has to be distinguished from syphilis, tubercu- 
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losis, lupus, and cancer; though laryngeal leprosy practically never 
occurs without cutaneous manifestations of the malady, and pfiaryngeal 
leprosy very rarely. Moreover, a leprous patient may be affected also 
with cancer, lupus, syphilis, or tuberculosis; or, on the other hand, 
patients suffering from any one of these diseases may be attacked by 
leprosy:^ 

. Syphilitic throat lesions have much in common with leprosy : first, 
in that they are usually painless, although the actual anaesthesia of the 
leprous larynx is not observed in syphilis ; secondly, in the hyperaemia 
of the affected tissues; and, thirdly, in the tendency in the later 
mamfestations of both affections for the cartilages to lie attacked. 

De la Sota states that the resemblance between syphilitic mucous 
patches and leprous ulcers is sometimes very close ; but the dark reddish 
or coppery tint produced by syphilis contrasts with the grayish red that 
is observed in leprosy. Secondly, the anaesthesia in leprous patches is 
distinguished from the hyperaesthesia that may attend syphilitic lesions 
of the perichondrium. Thirdly, syphilitic ulceration does not go beyond 
a superficial erosion, while leprous ulcers, though true ulcers, yet are not 
so round and deep as tertiary syphilitic ulcers. They are much longer 
in formation, and do not respond to antisyphilitic treatment ; indeed they 
are often made worse by it. The leprous nodules of the second stage are 


characteristic. 

Tuberculosis in its earlier stages is attended with anaemia and hyper- 
aesthesia of the parts ; leprosy gives rise rather to hyperaemic infiltration. 
Leprosy is sometimes attended with febrile symptoms, but its onset is 
usually fnost insidious. The vocal cords are often affected early in tuber- 
cuikius laryngitis; in leprosy the epiglottis and ventricular bands are gener- 
ally invaded before the vocal cords. Leprous ulcers are more defined, 
less irregular than the painful tuberculous ulcers. Lupus may attack the 
larynx primarily, and De la Sota points out that the absence of cutaneous 
lesions is therefore a sufficient distinction from leprosy. Lupus arises in 
a healthy mucous membrane ; the leprous tubercles are always preceded 
by a reddish coloration, which afterwards turns white. Leprous tubercles 
are white, soft, and variable in size. They appear in the fom of a chain 
or a rosary, and their sensibility may bo normal, diminished, or entirely 
abolished ; lupous nodules are of a rosy or reddish hue, hard, resistant, 
and elastic, larger in size than those of leprosy, and, though indolent, 
of normal sensibility. Leprous ulcers are superficial, have indistinct 
edges, and suppurate but little; those of lupus have hard, elevated 
borders, a narrow sinuous fundus, and an abundant secretion. e scars 
in the two affections are not dissimilar; but those oi leproBy^ in- 
sensitive, while those of lupus retain the normal sensibility of the part 

**^^^Tht bright red colour of cancerous nodules of the larynx, 
on pressure, contrasts with the dirty red, whitish, or ye o^s P ^ 
tubercle of leprosy. Cancerous tubercles may be associated 
ing pain; and the irregular hard edges and irregular base of cancerous 


8o6 « 


SYSTEM OF MEDICINE 


ulcers, with sanguinolent muco-purulent secretion, form a marked contrast 
with the superficial, dry, leprous ulcer. 

Such, according to De la Sota, are the main points of distinction 
between the various diseases which may simulate leprosy of the throat. 

Treatment^ as a rule, can only be palliative, and is chiefly nec?essary in 
the stage of ulceration, when alterative and antiseptic solutions <hnay be 
useful. 

De la Sota has obtained improvement by the application of a 1 per 
cent solution of resorcin and of iodoform dissolved in ether, and by touch- 
ing the diseased areas with a 10 per cent solution of chloride of zinc. 
George Mackern has had favourable results with the galvano-cautery in 
destroying the tubercles, especially those of the face and mouth / the 
eschars soon healed and the tubercles were not reproduced. When 
laryngeal stenosis gives rise to severe dyspnoea <tracheotomy should be 
performed. — F. S. and \V. W. 

The Larynx in Acromegaly. — It appears, from a case observed by 
Dr. W. F. Chappell, that the pharynx and larynx may become involved 
in the hypertrophic manifestations of the disease. In a case of acro- 
megaly in a man, Chappell found that external examination showed con- 
siderable enlargement of the larynx. Internally the epiglottis was 
thickened, the arytsenoid cartilages and the ventricular bands were 
enlarged, but the glottic aperture was very small. As long as the 
patient remained quiet, respiration was unembarrassed, but during excite- 
ment the breathing was laboured, and the patient died in one of the 
attacks of dyspnoea. ® 

The pillars of the fauces, soft palate, and uvula were much thickened, 
and the tonsils and lingual glands were hypertrophied. — W. W. 

Syphilis of the Larynx. — PatJwlogy . — Syphilitic disease of the larynx 
may be either inherited or acquired. 

Inherited syphilis generally makes its appearance there either very 
shortly after birth or within the first years of life, when it usually takes 
the form of laryngeal catarrh or the milder forms of secondary syphilis ; 
although occasionally even at that early time of life very severe manifesta- 
tions are met Avith. It also shows itself about the age of puberty. In 
this later form tertiary phenomena are more frequently encountered. 

Acquired syphilis of the larynx assumes the characters of the so- 
calle^ secondary and tertiary forms, but “ secondary ” phenomena may 
arise and recur for many years after the primary sore, while “ tertiary '' 
form® may sometimes be met with even within a few months of the 
initial lesion. On the other hand, the tertiary manifestations may break 
out thirty or forty years after the primary sore. 

The subdivision into “ secondary ” and “ tertiary ” forms is a very 
loose one, and, especially when the question of treatment arises, it must 
not be forgotten that a good many cases occupy intermediate stages of 
the disease. Sometimes we see tertiary lesions in the pharynx, and then, 
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years after, very similar lesions in the larynx, long after the pharyngeal 
lesions have healed. The observations of Professor Lewin tJf Berlin 
have shown that in 20,000 cases of syphilitic affections which came under 
that author’s observation during seventeen years in the syphilis wards of 
the Berlin Charity Hospital, in only about 3 per cent was the larynx 
attackec\ and that of this number again the great majority (namely, about 
87 per cent) belonged to the earlier and slighter stages of the disease; while 
in a small minority only (namely, in 13 per cent) were graver lesions found. 

Syphilis of the larynx manifests itself in the following forms : (i.) 
Simple catarrh (Lewin’s erythema) ; (ii.) Papules (condylomas, mucous 
patches); (hi.) Diffuse infiltration; (iv.) Gumma; (v.) Ulceration; (vi.) 
Fibrbid metamorphosis; (vii.) Cicatrices, membranous adhesions ; (viii.) 
Neoplasms ; (ix.) Perichondritis ; (x.) Paralyses. 

Of these the firjit ^two are most frequently met with in the earlier 
and so-called “ secondary ” stages. Ulcerations are common to all stiigcs, 
while the remainder belong to the group of “ tertiary ” phenomena. 
Lastly, all these lesions may occur in the inherited forms of the disease, 
though in congenital laryngeal syphilis the graver manifestations are 
decidedly rare. 

The primary lesion is practically never seen in the larynx (though one 
case is reported by Moure), owing to the deep and inaccessible situation 
of the parts. 

Syphilitic catarrh may occur as soon as six or eight weeks after the 
initial sore, and it is often associated with general secondary lesions. 
But it may appear two or three years or more after the infection, and 
contiAuasily recur for years, with the more serious manifestations of the 
(lipase. In no way does it differ in aspect from simple non-syphilitic 
catarrh, though it is remarkable for its persistency. We have not 
observed the distinction of colour which some observers have made, who 
allege that the colour is more dusky in syphilitic than in simj)le catarrh. 
The history and simultaneous appearance of syphilitic lesions in other 
parts — for instance, roseola and papular eruptions on the skin, or mucous 
patches on the tonsils and soft palate — generally lead to a correct 
diagnosis ; though even when these are absent, the persistency of 
syphilitic catarrh and its resistfince to the usual treatment for simple 
catarrhal laryngitis will arrest attention and lefid to the suspicion of 
syphilis. 

Mucous patches and condylomas are not often seen ; in fact their 
occurrence in thfe larynx has been contested, find certainly the papulous 
syphilide is one of the rarest forms in which syphilis appears id the 
larynx. The circumscribed gray thickening of the infiltrated mycous 
membrane may occur on the epiglottis, especially on its lingual surface ; 
or on the arytaeno-epiglottic folds, posterior commissure, or the vocal 
cords. The patches are generally single or, if multiple, are not symmet- 
rical. Superficial erosions — yellow, oval, circumscribed, and surrounded 
by an areola — Taay follow as the softened epithelium is abraded. As in 
the case o^ other secondary forms of syphilis, the specific catarrh and 
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the other lesions just described tend to recur again and again for years 
The symptoms are hoarseness and sometimes slight expectoration. 

Of the so-called tertiary .diffuse infiltration leads to tumefaction, 

which usually attacks the epiglottis, vocal cords, or interarytsenoid fold, 
and sometimes causes considerable distortion of the affected partsi 
resulting in hoarseness and sometimes even in dyspnoea. Tlf(^ infiltra- 
tion is due to a small-celled proliferation, which on the one hand may 
break down when small superficial ulcers are formed, or on the 
other hand may become organised into connective tissue so as to lead to 
a fibroid metamorphosis. 

GhimmaSy before breaking down, are sometimes seen as smooth, red 
or yellowish defined swellings, generally single, and occupying the^ epi- 
glottis — especially its margin or the laryngeal surface — the arytseiio- 
epiglottic folds, the posterior wall of the larynx, or the ventricular bands ; 
or they may be infraglottic. Histologically thoy*'are very similar to the 
diffuse infiltrations, but represent a more sharply circumscribed round- 
celled proliferation, developing as a rule in the submucous tissue, and 
thence extending towards the surface j so that the cartilages are only 
affected in the later stages, if at all. Very rarely does the infiltration 
begin in the perichondrium j if so, perichondritis may occur whilst the 
mucous membrane is still intact. 

A gumma when about to break down generally becomes yellowish 
about the centre, ulceration follows, and the whole gumma then rapidly 
disintegrates from the centre towards the periphery, and a characteristic 
tertiary syphilitic ulcer results. 

Ulcerations, if occurring in the secondary stages, are generally Super- 
ficial, and most frequently are due to the breaking down of diffuse infil- 
trations. 

Deeper ulceration belongs especially to the later manifestations of 
syphilis, and the ulcers present an undermined, slightly elevated, regular, 
sharply-cut margin, surrounded by a well-defined areola, and a floor 
covered by yellowish ropy muco-pus and necrotic tissue. The ulcer 
advances more in depth than in superficial extent with resulting cicatricial 
contraction, and often marked laryngeal stenosis and deformity of the 
parts affected. This is due to the well-known fact that the Central 
portion of a syphilitic ulcer possesses the least healing capacity, and the 
peripheral portion the most; consequently the tough scars are often 
more or less stellate. When this scarring occurs at the level of the 
glottis, or in the trachea, the resulting contraction may produce consider- 
able ^stenosis and dyspnoea. Sometimes a cicatricial membranous web is 
formed between the vocal cords or ventricular bands, which occludes 
the lumen of the larynx more or less. 

Inflammatory hyperplasia and oedema often occur in the neighbour- 
hood of acute and chronic ulcers of both periods, and around the gummas,* 
leading to exacerbations of dyspnoea and other symptoms. 

Fibroid metamorphosis of the diffuse infiltration occu^ in some cases, 
the deposit becoming transformed into connective tissue. This form, 
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in which sometimes frequent relapses occur, each of them followed by a 

renewal of the fibroid metamorphosis of the fresh infiltration, leatls to the 
justly dreaded forms of general chronic stenosis of the larynx. 

Papillary excrescences or neoplasms may be found in any part of the 
larynx, but most frequently project from the posterior commissure. They 
resemblg *those seen in tuberculous laryngeal disease, but consist of pro- 
liferated epithelium, and closely resemble the true neoplasms. Careful 
examination should prevent these mammillated outgrowths from being 
confounded with the steep and ragged margin of a syphilitic ulcer seen 
in profile. 

Perichondritis is undoubtedly the most serious form of syphilitic 
disease of the larynx. It occurs in association with gumma, either by 
deep extension of the infiltration, or, more rarely, by the seat of the 
primary infiltration >eing between the perichondrium and the cartilage, 
whence it proceeds upwards and downwards. In both forms necrosis 
and destruction or exfoliation of the cartilage attacked is apt to follow\ 
The epiglottis is often partly or wholly destroyed in this way, while the 
arytsenoid cartilages may be expectorated, or the cricoid or thyroid 
cartilages laid bare till a necrosed portion comes away. But in rare 
cases the perichondrial infiltration, like the diffuse submucous infiltration, 
may escape the necrotic process, and undergo instead a form of adhesive 
or sclerosing metamorphosis characterised by thickening of the affected 
parts. 

Paralysis of the vocal cords may be apparent only, and due to the 
fibroid thickening of the perichondrium of the arytsonoid cartilages, to 
anchylosis of the crico-arytaenoid articulations, or to fixation of the cords 
from contraction in their neighbourhood. 

True paralysis may be of local or distant origin. The local causes 
are gumma in the crico-arytaenoidei postici muscles, implication of nerve 
fibres in syphilitic deposits, or a syphilitic neuritis, which processes may 
not be associated with any obvious pathological condition of the larynx. 
Most frequently unilateral, these local causes of paralysis may be bilateral. 
But the paralysis of the vocal cords may be due to bulbar nuclear disease 
of syphilitic origin, or to implication of the nerve fibres in syphilitic 
pachyhieningitis or gumma either at the base of the brain, or anywhere 
in their course to the larynx. In all these palsies the law of the pro- 
clivity of the abductors to succumb earlier than the adductors holds 
good. 

The symptofns of laryngeal syphilis must obviously vary as the 
particular nature of the lesion, but the most remarkable feature common 
to them all is the almost entire absence of pain. Pain, however, is npt in- 
variably absent, and in rare instances it has been so severe as to lead to an 
erroneous diagnosis of malignant disease. It is not safe, therefore, to rely 
too much on the absence of pain. A gumma on the posterior surface of 
the cricoid cartilage, for instance, may be attended with considerable pain 
on swallowing. ^ In the earlier manifestations patients complain of little 
but hoarseness, yet when the graver lesions of tertiary syphilis appear, 
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there is sometimes a certain degree of soreness, while ulceration of the 
epiglottis may lead to dysphagia. The peculiar “raucous" hoarse voice, 
or even complete aphonia, is met ivith in secondary as well as in ter- 
tiary cases ; and if the lumen of the larynx be encroached upon by 
deposits or by cicatricial contraction, dyspnoea will be the result. Cough 
is very rarely troublesome. The dyspnoea, as we have said, is* Jiable to 
severe exacerbations from intercurrent hyperplastic syphilitic laryngitis 
and oedema. 

Diagnosis , — It will be seen from the description of the various mani- 
festations of laryngeal syphilis that it is impossible to lay down hard and 
fast rules for the diagnosis of the lesions ; the objective and subjective 
symptoms alike depend {a) upon the seat, (h) upon the intensity of the 
syphilitic manifestation. As syphilitic catarrh has nothing characteristic 
in its appearance, the diagnosis of its specific nature will be derived 
from concomitant syphilitic lesions in other parts, and from its submission 
to antisyphilitic remedies, after it has resisted mere anticatarrhal treat- 
ment. Yet, of course, the larynx of a syphilitic person may bo the 
^ubject of a simple laryngeal cataiTh. 

The diagnosis of tertiary lesions will depend on the laryngoscopic 
appearance, and on the history and concomitant lesions elsewhere, if any. 
It is, however, most important in regard to syphilis to trust to the 
evidence of the eye rather than to the history of the case. The patient 
very often does not know that he or she has been infected with syphilis j 
in many cases there is absolutely no history of anything to suggest this 
disease even when the patient is most desirous of affording all informa- 
tion on the point ; in some cases, it is needless to say, the history of 
syphilitic infection is concealed. , 

The hoarse voice of children suffering from snuffles or broad condy- 
lomas about the anus will often lead to the suspicion that laryngeal 
symptoms are syphilitic. Most important is it to act on this suspicion in 
such patients when attacked with oedema supervening on hyperplastic 
syphilitic laryngitis, the symptoms being then very similar to those of 
membranous croup. 

The two affections most likely to be confounded with larj^ngeal 
syphilis are (a) tuberculous disease, and {h) malignant disease. We have 
already spoken of the distinctive characteristics of syphilitic and tuber- 
culous ulcers. In rare cases syphilis and tuberculous disease coexist in 
the larynx, in which cases there may be great difficulty in diagnosis. 
Again, when in syphilitic disease the lungs as well as* the larynx arc 
invaSed, the real nature of the affection may be overlooked ; but, first, 
the bacilli of tuberculosis will not be found in the expectoration ; and, 
secondly, syphilis generally attacks the middle regions of the lungs, and, 
as a rule, not the apices. 

In all doubtful cases iodide of potassium should be administered in 
considerable doses as a test of the nature of the affection. 

As regards carcinoma, the appearances may be very^similar in both 
affections, especially if the malignant new growth show itself in an 
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infiltrating foi™- Here again the use of iodide of potassium, which test 
should be applied in all cases of a doubtful nature, will generally clear 
up all difficulty quickly j though it is true that a temporary subjective 
improvement under the use of iodide of potassium is often experienced 
even in pialignant disease; the growth, however, steadily persists or 
increase* in spite of the drug. The absence of glandular infiltration 
in the neck by no means excludes malignant disease, though, if present 
in considerable degree, it is more suggestive of malignant disease than 
of syphilis. In some cases, however, the diagnosis must remain for som'e 
time in abeyance, until careful watchfulness discovers further indications 
of its true nature. 

tiupus may easily be confused with some syphilitic lesions ; and in the 
absence of cutaneous lupus the difficulty in excluding syphilis, accpiired or 
hereditary, is considSrf^ble : we may have even to wait in uncertainty 
for the result of antisyphilitic treatment. 

The significance of scars, thickenings, distortions, and webs, left after 
the healing of syphilitic ulcers, will generally be interpreted correctly ; 
but sometimes, in the absence of concomitant syphilitic phenomena or 
characteristic s^’^philitic paralysis of the ocular muscles and the like, there 
is the greatest difficulty in deciding whether the immobility of a vocal 
cord be due to anchylosis from previous syphilitic disease, or to true 
paralysis. 

Treatment , — The general treatment of syphilis of the larynx is 
practically the same as for syphilitic disease in other regions, and is of 
fundamental importance. It is necessary, however, as we have already 
said, to dismiss the more rigid conce 2 )tions of the so-called secondary and 
tertiary forms of the disease ; for some cases of what would certainly bo 
called secondary affections will only yield to iodide of potassium, while in 
tertiary lesions, on the other hand, no improvement may follow the 
usual course of iodides, and alleviation is only to be procured by a 
mercurial course. Again, in other cases of tertiary syjfiiilis, iodide of 
potassium produces a temporary amelioration only, and to jirevcnt 
recurrence of symptoms the drug has to be continued for years. Finally, 
there are cases in which the alternating use of mercury and iodide of 
potassium produces the best results. Each case must, therefore, have its 
individual treatment ; though no doubt the ordinary case of secondary 
disease is most benefited by mercury, and of tertiary disease by iodide of 
potassium in lar^e doses. 

In administering mercury our object should be to get the patiei\t as 
<iuickly under its influence as possible, rather than to administer small 
doses over a long space of time, as advocated by some of the grontest 
authorities on syphilis. 

I The mercurial treatment recommended by Zeissl of Vienna is 
generally very satisfactory. Twenty grains of mercurial ointment are 
I’ubbed daily into various parts of the body : on the first day the 
ointment is to *4)6 applied to the skin of the neck over the larynx ; on 
the second day, to the inner surfaces of both upper arms ; on the third 
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to the inner surfaces of both thighs ; on the fourth day, to the inner 
surfaces of both forearms ; on the fifth day, to the inner surfaces of both 
calves ; on the sixth day, to the skin over both loins ; and on the seventh 
day, to the skin of the back. This series of applications is to be repeated 
fpur or five times according to the exigencies of the individual c|ise ; each 
series being preceded and followed by a warm bath. In order ito avoid 
mercurial stomatitis astringent and antiseptic gargles and vigilant 
cleansing of the teeth must be used during the whole time. ZeissPs 
diethod may be adopted in all stages of syphilis. 

In tertiary syphilis we give iodide of potassium, beginning with at 
least ten grains three times daily, and increasing this to doses of thirty 
forty grains. The depressing influence of iodide of potassium is 
rarely observed in syphilitic cases ; and that in doubtful cases the patient 
thrives on the larger doses is a valuable diagnostic sign, apart from any 

f iprovement in the local mischief. In other cases a combination of 
ercury and iodide of potassium is most suitable. If the patient belong 
to the wealthier classes, Aix-la-Chapelle may be recommended, because 
with the simultaneous use of hot sulphur baths the mercury is pushed 
through the system much quicker than under ordinary circumstances, 
and general mercurialisation is avoided. . The treatment of the congenital 
cases is the same as that for the acquired forms, but the doses are smaller 
in correspondence with the ages of the patients. 

We very rarely use any local applications to the larynx in cases of 
^^yphilia To this general rule an exception is made in cases of obstinate 
^catarrh \ and the foul ulcers of tertiary syphilis may require som^ mild 
antiseptic spray, while insufflations are sometimes usef^ in decrosing 
perichondritis. But in the great majority of cases constitutional treat- 
ment only is advisable; under it the local manifestations will heal 
quickly without local measures. 

Stenosis of the larynx may be due to acute lesions, such as gumma 
with oedematous inflammation; and tracheotomy may be demanded. 
Yet as a rule energetic antisyphilitic treatment will soon obviate the 
necessity for relief in this way. 

In chronic stenosis of the larynx, such as is due to chronic jjiyper- 
plastic thickening, the formation of membranous webs, and so forth, 
tracheotomy or intubation may ultimately become unavoidable. As a 
rule, tracheotomy is to be preferred, as syphilitic stenosis is liable to recur 
after dilatation by Schrotter’s bougies or by intubation tyibes. O’Dwyer, 
howgver, by most successfully treated some very obstinate cases of 
extreme syjpffitic stenosis by dilatation. Often oidy small tubes can be 
passed at firsts but after leaving these in for twelve or twenty-four hours 
he finds it is generally possible to introduce larger ones, and eventually 
to obtain a permanent stretching of the cicatrisation. < 

Cicatricial web formations should be divided by cutting dilators, and 
intubation tubes worn till the edges have healed, so as to obviate reunion 
and reformation of the web. But the stenosis is very Hkely to return 
after a shorter or longer interval. In a few cases e^en partial laryngo- 
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tomy and excision of the whole scar has been successfully performed 
under such circumstances, in order to enable patients to dis^nae ^th 
the canula. 

Perichondritis of the Larynx. — Causes . — Perichondritis may be 
primary or secondary, but a primary origin is extremely rare. No doubt 
the vasl^majority of cases are secondary, although the immediate cause 
may be very obscure, and not infrequently, indeed, can be determined 
on post-mortem exatnination only. The term primary perichondritiB 
should be restricted to those cases which are due to acute inflammation 
from cold, and are as^ciated with more or less acute or chronic catarrhal 
inflammation of the larynx generally. 

tJf the causes of secondary perichondritis the chief are S3rphilitic, 
tuberculous, and malignant disease of the larynx ; septic inflammation ; 
typhoid and typhus fc^er ; variola, diphtheria, and other acute infectious 
fevers; gout; injuries, including wounds and blows on the laryra; 
scalds ; and those cases in which perichondritis is set up by the impaction 
of foreign bodies in the larynx, by swallowing hard masses of food, by 
the pressure of the larynx against the bodies of the cervical vertebras 
in the continual dorsal decubitus of old people, or by the frequent passage 


of oesophageal bougies. 

Pathology.— A a a result of the scanty vascular supply of the peri- 
chondrium, and the absence of vessels in the cartilage itself, the 
separation of the perichondrium from the underlying cartilage by 
inflammatory exudation often results in suppuration followed by rupture 
of the abscess externally with exposure and necrosis of the whole or 
part ^f •the cartilage — suppurative perichondritis ; and undoubtedly this 
is the usual consequence of acute laryngeal perichondritis. Yet these 
very peculiarities in the vascular arrangement of the perichondrium and 
its cartilage would lead us to expect that the less acute forms of 
perichondritis should be followed by inflammatory degeneration rather 
than by inflammatory secretion, suppuration, and consequent necrosis. 
Thus we have a ready explanation of the relatively uncommon, but yet 
by no means rare adhesive perichondritis to which attention was drawn by 
one of us (F. S.) in 1880; in this form, without any free exudation 
betwe*en the inner layer of the perichondrium and the cartilage, the 
affected part becomes considerably thickened in consequence of an 
inflammatory new formation of dense connective tissue. 

If an atocess form, it may rupture into the larynx, pba^nx, tnich^ ^ 
ossophairuB : or It may discharge extemaUy and form a huyng^l fie,tulfc 
The^^Kwed cartilage may maintain a chronic inflaii^tmn and 
dischar^of pus for years ; but sooner or later the 
usually** exfoliated, and may be coughed up o' of the 
.separa^, the pi^ts fall together and bniyg about 
larynx. Laryngeal aflfections in typhoid fever generally r>.riohnn. 

ulceration in the interarytssnoid fold j probably it mav 

dritis are secondary to these ulcerative processes, w e nrtafm^r 

be a prfLJ^^p^ ; but in both cases it usually attacks the postenor 
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surface of the cricoid cartilage. Similar remarks apply to variola ; in 
fact, apart from syphilis, tuberculosis, and malignant disease, the cricoid 
cartilage is the most frequently affected ; and even in these diseases it 
is implicated often enough, either primarily or by extension of the 
inflammatory process from the arytaenoid or thyroid cartilage. In tuber- 
culosis the extension is most commonly from the arytaenoid cartilages. 
If the arytaenoidal perichondrium is involved, whether the inflammation 
take the suppurative form with consequent necrosis of the cartilage, or 
the more chronic adhesive form, the result is nearly always thickening of 
the capsule by tense connective tissue with or without degeneration or 
destruction of the crico-arytaenoid joint, but with more or less comj)lete 
mechanical fixation of the corresponding vocal cord. The strengthening 
of the capsular ligament of the crico-arytaenoid joint externally by the 
tissue of the neighbouring perichondrium of the epeJoid cartilage explains 
the very frequent occurrence of this mechanical impairment of the move- 
ments of the joint, even when the arytaenoid cartilage itself docs not seem 
to have participated in the obvious inflammation of the cricoid cartilage. 
In course of time a relatively slight degree of thickening of the capsule, 
which has nevertheless been attended by fixation of the arytaenoid joint, 
may by contraction become less and less obvious ; so that it is almost 
impossible from the laryngoscopic appearance to say whether a lasting 
paralysis of a vocal cord is nervous or mechanical in origin. One of us 
(W. W.) has observed such a condition following diphtheria in a case in 
which the mechanical fixation had been erroneously attributed to pressure 
on the left recuirent nerve by an aneurysm. 

Symptoms , — Acute perichondritis may be ushered in with a* sense of 
chilliness, or in some cases by a severe rigor, followed by a rise,»of 
temperature and other symptoms of febrile disturbance. In other cases 
the onset is less acute, and the earliest manifestation may be no more 
than a dull aching in the laryngeal region increased by pressure. If, as 
is usually the case, the posterior surface of the cricoid cartilage is 
involved, painful deglutition is often a marked symptom. 

Dyspnoea results from excessive tumefaction on the interior surface of 
the thyroid or cricoid cartilages, even if it be only unilateral. If 
bilateral, both vocal cords are very apt to become fixed more or Tiess in 
the phonatory position ; in which case the voice may be preserved while 
the dyspnoea is urgent. The greater the opening of the glottis the less 
will be the dyspnoea, but the weaker the voice ; it may fall in some cases to 
complete aphonia. Hoarseness is by no means necessarily present ; but 
the diseases leading to perichondritis will as a rule affect the vocal cords 
also in greater or less degree, and thus hoarseness will be present in the 
majority of cases. In the secondary forms of perichondritis, which as we 
have said constitute the vast majority, the symptoms are generally more, 
or less modified by the primary affection ; especially is this the case in 
tuberculosis and malignant disease, and in the acute infectious fevers 
with mental dulness and general apathy. Syphilitic pemchondritis, like 
all syphilitic affections of the larynx, is seldom painful. Objectively in 
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tho early stage the only alteration in the laryngoscopic appearance may 
be a smooth, or irreplar, nodular, unilateral inflammatory swelTing with 
or without immobility of the corresponding vocal cord according to the 
part unphcated. If the inner surface of tho thyroid cartilage is the seat 
of the inflammation, the ventricular band is pushed up, forming a smooth 
tumefa(;f,ion. If the cricoid cartilage is involved, there will be a sub- 
glottic swelling or tumefaction in the interarytanoid fold, or 011 its 
posterior surface, according to the part implicated. 

When the arytsenoid cartilage and its capsule are affected, they are 
generally red and swollen, but the tumefaction is not always obvious. 
Luxation of the crico-arytaenoid joint is sometimes observed. Permanent 
ancBylosis of the joint, or at least mechanical fixation, is the usual con- 
sequence (see p. 817 ). 

If the exudation !iiyl swelling do not undergo resolution, suppiu’atioii 
with necrosis of the cartilage may occur, and crepitus may often be felt 
ill manipulating the larynx ; when the abscess has discharged, the bare 
necrosed cartilage may be detected with the aid of a laryngeal probe. 
In such cases purulent exudation, often associated with formation of 
fistulous tracts opening outside or into the oesophagus or other organ, 
may persist for years until the necrosed sequestrum is exfoliated ; 
during this time the patient often presents a miserable aspect, and 
becomes ^eatly emaciated from the pain and dysphagia and want of 
sleep, while in syphilitic cases especially the accompanying hetor is 
often very pronounced. Ultimately cicatricial contraction and marked 
deformity and stenosis of the larynx are tho too common consequences 
of peT:ichondritis, and the bilateral fixation of the vocal cords in the 
phpnatory position may entail dangerous dyspneea. 

The diagnosis of perichondritis of the laryngeal cartilages presents 
many difficulties; for obviously in the earlier stages it will often be 
impossible to say definitely that the inflammatory exudation and 
swelling involve tissues deeper than the mucous membrane ; and this 
difficulty does not always disappear when suppuration has occurred, 
unless crepitus can be felt or the bare cartilage detected. In tertiary 
syphilitic disease especially, we often have to wait the advent of definite 
signs of necrosis to determine the implication of tho perichondrium ; in 
tuberculosis, suppuration, apart from perichondritis, is rare. 

The painful tumefaction with deep ulceration, and possibly profuse 
haemorrhage, with general emaciation and constitutional weakness of 
advanced necrosis of the laryngeal cartilages, may be mistaken, for 
malignant disease ; on the other hand, the diflftculty of eliminating 
perichondritis as a mere complication of malignant disease is sometimes 
equally great. The clinical history, the usual limitation of perichondritis to 
,pne cartilage, and, when the abscess has discharged, the less angry aspect 
of the swelling will assist us to arrive at a differential diagnosis : if 
serious doubts as to the real nature of the case are entertained, anti- 
syphilitic remedies should always be administered nevertheless, and a 
portion of the swelling removed for histological examination. 
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The xfrognosis of laryngeal perichondritis is distinctly unfavourable 
both as regards the restoration of the voice and the patency of the 
respiratory channel ; moreover, the dangers to life are not inconsiderable. 
In the milder forms of adhesive perichondritis the movements of the vocal 
cords are rarely left unimpaired, while fixation of one or both cor,ds results 
in marked alteration in the character and strength of the voice, a»id often 
in considerable dyspnoea. In the graver suppurative variety the patient 
may succumb to the disease before exfoliation of the sequestrum has 
occurred ; and, even if he survive, the subsequent stenosis of the larynx 
very frequently necessitates tracheotomy and the permanent retention of 
the canula. 

Treatment — At the outset, during the stage of acute inflammation, 
cold should be applied externally to the region of the larynx, either by 
the ice-bag or by Leiter’s tubes ; and ice should b^ sucked. Leeches may 
sometimes be used with advantage on the affected side. The patient 
should be kept absolutely at rest, in the recumbent position if the thy- 
roid or arytsenoid cartilages are affected ; if, however, the posterior surface 
of the cricoid cartilage be the seat of inflammation, the patient should 
lie on his side ; under no circumstances should he be allowed to 
speak or whisper, so as to ensure absolute functional rest of the parts as 
far as possible. If the temperature be raised, three or four grains of 
quinine may be given at intervals ; and for pain, if considerable, opium is 
useful. Food should be cold, soft and bland. The bowels should be 
freely moved. If the cricoid is affected and odynphagia is very pro- 
nounced, it is better to feed the patient by rectal enemas for a few 
days when it may still be hoped that active antiphlogistic measiires may 
avert suppuration. In syphilitic cases iodide of potassium should«)be 
given internally, in considerable and increasing doses ; and mercurial 
inunctions should be made in the laryngeal region externally. 

There is always a danger of acute oedema coming on, with rapid 
increase in dyspnoea; when other measures have failed, asphyxia may 
sometimes be averted by intubation or by cocaine applications followed by 
scarification of the oedematous tissues ; but if these means fail, tracheo- 
tomy must be performed. 

When suppuration has occurred, with consequent necrosis, the <iangers 
are considerably increased ; therefore the patient’s strength must be main- 
tained by tonics and generous diet. As soon as possible the abscess 
should be evacuated. ^ 

After the acute stage has passed, the necrosed sequestrum should, if 
possible, be removed ; for it tends to maintain conditions which are ex- 
trerSely adverse to the patient’s health, and may become dislodged and 
either impacted in the glottic opening or pass into the trachea and 
bronchi with resulting septic pneumonia. Other radical operations, sucl^ 
as intubation and dilatation of laryngeal stricture, thyrotomy, removal 
of thickened parts, and so on, will also come under consideration. If the 
perichondritis be due to impaction of a foreign body ki the larynx, it 
may become necessary, even during the acute stage, to perform thjn'otomy 
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and remove the offending substance. In a case observed by one of us 
(F. S.) this was done with complete success. In cases of fibroid" stricture 
thyrotomy with extensive removal of the obstructing tissue has recently 
yielded very satisfactory results in several cases. 

Diseases of the Cpleo-arytsenoid Joint. — Inflammation, Anchylosis, 
and Luxation ,- — When we call to mind the physiological functions of the 
crico-arytaenoid joint, na,mely, those of respiration and phonation, we may 
almost describe it, despite its small size, as one of the most important 
joints in the body. 

Attention has already been directed to the very frequent implication 
of the capsule of the joint and its articular surfaces in pericliondiitis 
aficcliiig the cricoid and arytaenoid cartilages, which results either in 
suppuration and destruction of the joint, or in adhesive inflammatory 
degeneration with tMc^^ening of the capsule or true anchylosis of the 
joint. 

Definition . — We call every degree of stiffness of the crico-aryttenoid 
joint, which is produced by mechanical causes, an anchylosis of this joint ; 
and WG distinguish two forms, namely, first, the t?'ue anchylosis, in Avhicli 
the stiffness is produced by intra-capsular disease ; and, secondly, the 
spurious or false anchylosis, in which extra-capsular changes lead mechanic- 
ally to impairment of its functions. In some cases true anchylosis is a 
consequence of a long-existing false one. 

Luxation of the crico-arytaenoid articulation, first described l>y B. 
Fninkel, means a displacement of the arytaenoid cartilage from the 
articular surface of the cricoid ; in some cases both anchylosis and luxa- 
tion cSexist. 

jOauses . — Every true anchylosis is the product of an inflammatory 
degeneration of this joint, however slow and insidious the degenerative 
process may have been. The possible causes of anchylosis of the joint 
are as follows : — 

{a) Anchylosis from local inflammatory causes ; namely : — Perichon- 
dritis, suppurative or adhesive (by far the most frequent cause). Simple 
plastic laryngitis (?). Lesion of the joint by wounds, ulceration, luxations, 
contusions, and congenital causes. 

(?>)* Anchylosis from constitutional causes leading to local affections; 
namely, typhoid fever, variola, syphilis, diphtheria, tuberculosis, gout, 
and excess of the physiological senile ossification. 

(c) Anchylosis from purely mechanical causes leading to permanent 
immobility ; namiely, cicatricial contractions of the mucous membninp or 
of the muscles after injuries, enteric, syphilitic and other ulcerations 
(false anchylosis), neuropathic or myopathic paralysis, diaphragms or 
t^omplete subglottic obliteration of the laryngeal passage, neoplasms. 

^ The symptoms will depend, first, on the position taken by the ary- 
taenoid cartilages, and consequently by the vocal cords ; and, secondly, 
on the amount of tumefaction and inflammation in and around the crico- 
arytaenoid joint. • Thus the joint may be fixed in any position, from that 
of deepest inspiration to that of phonation ; and the arytaenoid cartilage 
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may be drawn even across the median line. These extreme positions arc 
mostly found as the result of cicatricial contraction after syphilis and 
other ulcerative diseases ; while in true anchylosis the implicated cord 
generally varies in position from the phonatory to what is called the 
“cadaveric"’ position, which lies midway between phonation^and deep 
inspiration. o 

If bilateral anchylosis have occurred, the fixation of the cords is not 
necessarily symmetrical, but in the majority of cases it is unilateral. 

Tumefaction is obvious in the majority of cases of true anchylosis ; 
but in the spurious cases, even if true anchylosis should eventually super- 
vene, it may be wholly absent. In short, immobility with tumefaction 
favours the diagnosis of mechanical impairment ; immobility without 
tumefaction does not exclude this possibility. The swelling is some- 
times very considerable, and may in itself be a* serious impediment to 
respiration. 

In complete anchylosis there will be complete immobility of the arv - 
taenoid cartilage and corresponding vocal cord ; in incomplete anchylosis 
the mobility will be either restricted or jerky. 

When anchylosis is combined with luxation of the joint, the position 
of the ary taenoid cartilage will be abnormal, in addition to the swelling 
and immobility. In simple luxation the appearances are very similar to 
those presented by the last-mentioned combination, except that it is pos- 
sible to reduce the luxation. 

The chief subjective symptoms are alterations in the voice and 
dyspnoea. Each is determined by the position in which the affected 
vocal cord or cords are fixed. The quality of the voice may be Sinaltered 
or completely lost, though hoarseness, weakness, or diplophonia #)are 
usually observed. Dyspnoea occurs when both vocal cords are fixed neai- 
one another. 

These symptoms are met with in infinite variety and degree ; but 
they are so frequently modified by the primary disease that we can only 
draw attention to the main features. 

Diagnosis . — When we consider the infinite variety of symptoms and 
objective appearances due to anchylosis, or associated with it, which may 
be encountered, and the many complications that so frequently coexist, 
it is easy to understand that in many cases a definite diagnosis of anchy- 
losis cannot be made. More especially is this true of those cases which, 
not being associated with any obvious thickening of th^ ary taenoid joint, 
exactly simulate palsy of the vocal cords of nervous or myopathic origin ; 
on the other hand, the tumefaction of anchylosis may be mistaken for 
extensive effusion into and swelling of the soft parts covering the 
cartilaginous framework, with resulting temporary spurious anchylosis. 

The most important points in favour of the diagnosis of anchylosis arg 
the presence of tumefaction around an immobile arytaenoid ; abnormal 
position of the arytaenoid cartilage ; unilateral distortion of the contour 
of the larynx from cicatricial contraction or luxation » fixation of the 
vocal cord in the abducted position. 
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The prognosis, as to life, will depend on the nature of the primary 
disease ^ on the amount of tumefaction, and on the position assumed hy 
the vocal cords : for instance, a position of bilateral abductor paralysis 
with the cor^B in the phonatory position is liable to end abruptly by acute 
;isphyxia. 

As t9 ^recovery of function, we must regard the length of time the 
aiichylosis has existed, and again the nature of the primary disease. 
False anchylosis is more hopeful than true anchylosis ; but if cither have 
existed for a few months, very little hope can be entertiiined of complete 
recovery. 

Treatment. — If the patient’s life be in danger from asphyxia it may be 
neceSsary to perform tracheotomy before any measures for the treatment 
of the anchylosis can be undertaken ; indeed, the nature of the primarv 
disease may be such a^^to claim our entire attention, or may preclude the 
possibility of any successful therapeutic measures directed to the crico- 
arytienoid joint. 

On the other hand, the subjective symptoms may be unimportant and 
unattended with any inconvenience ; in this case it is better to leave well 
alone rather than run any risk of importing fresh and perhaps dangerous 
complications. Especially is this the case when true anchylosis has 
existed for a considerable time ; then indeed treatment is useless. 

Thus the indications for operative treatment are limited to the cases 
in which dyspnoea is a prominent symptom, in which there is no evidence 
of true anchylosis of the joint of long standing. We may then hoijc to 
obtain relief by mechanical dilatation by means of Selin )ttcr’s bougies, or 
by O’iDwyer’s method of intubation continued for a long time. 

^But more help can be afforded by early methodical dilatation in pre- 
venting the occurrence of extreme stenosis and cicatricial contraction or 
luxation ; and by timely treatment of more recent cases due to typhoid 
lever, syphilis, or to perichondritis from other causes. 

Cheval states that he was able to reduce a recent simple luxation of 
the joint by means of a strong faradic current, a double electrode being 
applied to the posterior wall of the larynx so as to tetanise the inter- 
arytienoid and posterior crico-arytaenoid muscles. 

SteViosis of the Larynx. — Causes. — Laryngeal stenosis may be due to 
a variety of causes, namely : — 

i. Infiltration of the tissues of the lining membrane, {a) by inflamma- 
tory exudation or oedema in the course of acute catarrhal or septic in- 
flammations, scales, typhus or typhoid fevers, measles and other exan- 
thems, syphilis, tuberculosis, perichondritis, wounds, scalds and other 
injuries ; or (6) by gummatous deposit, tubercle, cancer, lupus or leprosy. 

ii. False membranes in croup and diphtheria. 

iii. New growths, either benign or malignant. 

iv. Congenital webs or adhesions between the vocal cords, cicatricial 
contraction following syphilis, lupus, perichondritis, typhoid fever, wounds, 
and so forth. 9 

V. Bilateral abductor paralysis of the vocal cords, whether neuro- 
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pathic or myopathic in origin, or due to mechanical fixation of the cords 
in the phonatory position. 

vi. Foreign bodies. 

The occurrence of stenosis of the larynx is incidentally referred to 
under the above-mentioned diseases, so that its characteristic symptoms 
and laryngoscopic signs need not be related again. We have noAV-^ strictl}^ 
to confine ourselves to the intra-laryngeal operations for the relief of 
laryngeal stenosis, namely, intubation, dilatation by bougies, and so on 
without reference to the question of the removal of the obstruction in the 
case of foreign bodies or new growths, or to the various antiphlogistic 
procedures and scarification that have been fully discussed elsewhere. 

Treatment . — Stenosis of the larynx may be either acute or chronid! 

In acute laryngeal stenosis requiring operative interference the choice 
lies between tracheotomy and intubation. If steno&is of the trachea he 
present at the same time, as in the case of diphtheritic membranes which 
have extended down the trachea and bronchi, or of compression of the 
trachea by an aneurysm or growth which has also caused bilateral 
abductor jmralysis of the larynx, the question whether the dyspmea 
will be relieved by any operative procedure confined to the larynx will 
arise. For the method of performing tracheotomy the reader will con- 
sult text-books of surgery. 

Intubation of the larynx . — It is to Joseph O'Dwyer of New York that 
we owe the instruments whereby this method of treating laryngeal stenosis 
has been made practicable. His tubes for children are made of gilt 
metal, varying in length from li inch up to 2^ inches for the ago of 
twelve ; the longer and larger tubes for adults are made of vulcknite. 
When the tube is in the larynx a flange at the upper end of it r([jsts 
on the ventricular bands, and the rest of the tube lies below the vocal 
cords. 

In proceeding to intubate young children the patient is closely 
wrapped in a blanket with the arms included, and is held sitting upright 
on the nurse’s lap facing the operator. The mouth is kept open, and the 
head held steadily in the vertical position by an assistant. The operator, 
having passed the left forefinger into the larynx, hooks forward the epi- 
glottis ; the tube suited to the patient’s age is then rapidly introduced on 
the obturator, which is attached to a handle held in the right hand, and 
is guided into the larynx by the finger which is hooking up the epiglottis , 
then the sliding rod on the handle is made to disengage the tube from 
the obturator, which is at once withdrawn, the left forefinger meanwhile 
fixing the tube and retaining it in position ; finally this forefinger is re- 
mov«ed. In the hands of a skilful operator the whole procedure occupies 
from three to five seconds. The tube should now be in position ; but 
should it have been inadvertently passed into the oesophagus it may be^ 
extracted at once with the silk-thread loop attached previous to intro- 
duction. When the tube has been properly introduced the child gives 
a few strong coughs at first ; but in the course of a Jew seconds the 
breathing is manifestly relieved, and the larynx very soon tolerates 
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the tube. The loop should not be removed for ten minutes, as it 
tends to induce the coughing up of mucus and sometimes of small 
pieces of false membrane. Unless false membrane or other causes of 
obstructive dyspnoea exist in the trachea or bronchi, the embarrassed 
respiraticm gives place to quiet breathing, and the patient, Avho should 
always ^e placed in the steam bed, drops off into a calm sleep. Of course 
the patient is completely aphonic so long as the tube remfiins in the 
larynx j and though it removes glottic obstruction to breathing at once, 
inasmuch as the glottis cannot be closed, it acts exactly like a tracheo- 
tomy tube in rendering coughing less effectual. 

ifhe tube may be left undisturbed for five days or more if necessary, 
but sometimes it becomes more or less blocked by false membrane ; in 
other cases it may b^ desirable, though rarely necessary, to remove the 
tube occasionally to allow the patient to clear the lower air-passages of 
tenacious mucus. For this purpose, and in order to enable the patient 
to imbibe a large amount of liquid food without discomfort, one of us 
(W. W.) makes a practice of removing the tube daily in older and docile 
children ; for in them both intubation and extubation are rapidly accom- 
plished without resistance, or the slightest risk ot injury to the larynx. 

Extubation is more difficult than insertion of the tube. For this 
purpose the child is placed in the same position as for introduction, and 
expanding forceps, specially made for the purpose, are guided into the 
upper orifice of the tube by the left forefinger, previously passed into 
the larynx, till the instrument impinges on and fixes the posterior bordei- 
of th^‘j flange ; they are then opened so as to hold the tube firmly while 
it is rapidly withrawn. Neither intubation nor extubation should occupy 
mcfe than fifteen seconds at the outside, as respiration is necessarily 
suspended during each process : if therefore an attempt be not promjitly 
successful, it is better to try again rather than, by prolonged manij^ula- 
tion, to run any risk of asphyxia, or of setting up exhausting struggles 
for breath. It is needless to say that no force should ever be used. 

If false membranes be present in the larynx the thread should not 
be cut short, but looped over the ear and fixed by plaister ; or O’Dwyer’s 
short tubes specially made for these cases should be used. These are shoiii 
hollow cylinders of large calibre, which do not push the false membrane 
down. As they have no retention swell it is necessary to use the largest 
size possible. The symptoms of false membrane are sudden obstruction 
to the out-going air in expiration, and especially a flapping sound in 
coughing and a croupy cough when the tube is in. • 

The greatest care in feeding the patient is necessary to prevent the 
escape of food into the trachea. By intelligent children soft, semi-solid 
food can often be gulped slowly without risk. Liquid food may be 
iitaken if the patient can be induced to suck it through a tube, or to take 
it from an ordinary feeding-bottle while lying face downwards on the 
nurse^s lap, or on a bed with its head pendent. If this does not answer, 
the patient, mus*;; either be fed through a nasal tube, or nutrient enemas 
must be given. 
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Intubation should be performed early so as to prevent the engorge- 
ment of the lungs and the pulmonary collapse consequent on prolonged 
dyspneea. 

The advantiiges of intubation over tracheotomy in the treatment of 
acute laryngeal stenosis are — 

(a) Its simplicity and painlessness, well exemplified by a cafte undei 
one of us (W. W.), a child seven years old, who, having on former 
occasions experienced intubation and extubation at his hands, sat up and 
enabled him to extract the tube Avithout being held or in any Avay re- 
strained. On account of the relatively simple character of intubation, 
we can resort to this procedure much earlier than tracheotomy, and.thiis 
avoid all “ cutting,” to Avhich parents sometimes Avill not consent. 

(/3) In children under five years of age the pej’centage of recoveries 
is considerably higher than after tracheotomy. ^ 

(y) The intubation tube is more comfortably Avorn than the tracheo- 
tomy tube, in fact Avhen in place it cannot be felt at all. 

(S) Respiration is conducted through the natural passages. 

(e) No anaesthetic is required as a rule, though cocaine may he 
used with great advantage. If the patient struggle much, especially in 
the case of an older child, chloroform should be given, and intubation or 
extubation performed in the recumbent position, rather than run any 
risk of exhausting the patient or of injuring the larynx. 

The folloAving difficulties may arise: — (i.) False membranes may 
occasionally be disengaged and crushed doAvn into the trachea on 
introducing the tube. In such an event the tube can be withdra,y’n at 
once by the attached loop and the loosened membrane expectorated, 
(ii.) The tube may be coughed out and the dyspnoea return before telp 
can be obtained, (iii.) Asphyxia may occur from Idocking of the tul)e by 
false membrane. Such an accident can only occur in very feeble patients, 
as the tube, if blocked, is always expelled at once by a vigorous cough. 
Asphyxia may also arise from (edema above the tube, but it is a very 
unlikely occurrence, (iv.) Ulceration at the cricoid ring may be caused 
by an ill-fitting tube, (v.) Careless and rough introduction may make a 
false passage, (vi.) If the extubating forceps be opened Avidely outside 
the orifice of the tube as it lies in the larynx, instead of within it, the 
tissues may be torn as the instrument is withdrawn, (vii.) Difficulty may 
arise from subglottic stenosis at the narrowest part of the respiratory 
passages — the cricoid ring; but if the tube will not^readily pass the 
obstruction here, a smaller one should be used, (viii.) If special precautions 
are not taken, “ foreign body pneumonia ” may arise from inspiration of 
liqufd food, (ix.) Temporary aphonia sometimes persists for a few Avecks 
after removal of the tube. 

Intubation is chiefly practised for the relief of acute laryngeal stenosisj 
in diphtheria and membranous croup ; but it is sometimes to be recom- 
mended in recurrent laryngeal crises without abductor paresis ; and ni 
recent cases of crico-arytaenoid fixation following typhoid fever, syphihi^, 
and perichondritis from other causes, in which methodical dilatation 
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by means of O’Dwyer’s tubes or Schrotter's bougies may prevent the 
occurrence of cicatricial contraction. • 

One of us (W. W.) has observed several cases of acute laryngeal 
stenosis in adults (due to inflammatory swelling from various causes) 
ill which a tracheotomy otherwise inevitable was obviated bv" intuba- 
tion. ^ * 

It is impossible from statistics alone to draw comparisons between 
tracheotomy and intubation ; for whereas in diphtheria and acute inflam- 
matory affections, at any rate, intubation is or should be adopted as soon 
as urgent dyspnoea is found not to be relieved by the use of the steam 
bed, calomel fumigations, and other means, tracheotomy is always delayed 
as long as reasonably i30ssiblc. On the other hand, the early relief of 
intubation undoubtedly saves many lives that would otherwise l3c sacrificed, 
not by asphyxia buJ b^ pulmonary engorgement and lobular pneumonia 
Before the introduction of the diphtheria antitoxin statistics showed that 
under the age of five the results of intubation are better than those of 
tracheotomy ; after this age the percentage of recoveries was slitj/dh/ in 
favour of tracheotomy up to the twelfth year ; while above the age of 
twelve tracheotomy yielded much better results. 

But by the use of diphtheria antitoxin, not only has the mortality in 
cases of laryngeal diphtheria been very materially decreased, but with 
the relatively rapid relief of the laryngeal obstruction the difficulties and 
dangers of intubation have greatly diminished. The tube can in many 
cases be permanently removed in forty- eight hours, and, not infrequently, 
after a much shorter period. We should, therefore, give the pi’efcrence 
to itttuljation over tracheotom}'' whenever it is practicable, secondary 
tracheotomy, speaking generally, being reserved for cases in which, for 
any reason, intubation has failed to give relief. 

On the other hand, it should be borne in mind that the favouiable 
influence of the diphtheria antitoxin injections on the results of intubation 
extends equally to tracheotomised patients, and that, inasmuch as the 
tracheotomy tube can often be safely discarded within a very few days, 
many of the secondary complications aidsing from tracheotomy are likewise 


avoided. 

Clironic laryngeal stenosis . — In cases of chronic laryngeal stenosis, 
where the cause of the obstruction cannot be removed, tracheotomy is 
generally preferable to intubation, inasmuch as the latter entails loss of 
the voice, and the patient can only speak in a whisper ; while after 
tracheotomy thh patient very soon gets into the way of stopping the 
tracheotomy tube with his finger while .speaking, and may continue to 
wear a tube for thirty years or more without discomfort. j 

O^Dwyer has obtained brilliant results in several cases of stenosis 
from chronic cicatricial contraction of the glottis following syphilitic 
disease. Often the tubes which can be passed at first are \eiy sma , 
but after leaving these in for twelve or twenty-foui hours, it is genera y 
possible to introduce a larger size, and so by patience and perseverance 
the largesf tube can ultimately be passed ; thus t e cica rix is more 
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or less permanently stretched, and the dilatation can be maintained by 
passing a‘ large tube once in three months. 

The use of Schrotter's zinc bougies over a long period is sometimes 
successful in producing sufficient dilatation to obviate the further 
necessity for wearing a tracheotomy tube ; in other cases, especially of 
membranous cicatrices between the vocal cords, intubation or m*e^hanical 
dilatation, after section of the web by a cutting dilator, will yield favour- 
able results : thyrotomy, with resection of the cicatricial tissue, is an 
alternative procedure suitable in a few cases. 

Benign growths in the Larynx. — Causes . — Although benign growths 
of the larynx are of fairly common occurrence — a fact well demonstrated 
by the collective investigation instituted by one of us (F. S.), wBich 
resulted in bringing together no less than 10,747 cases observed by 107 
laryngologists between 1862 and 1888 — yet it is vrfry difficult to assign 
their occurrence to any particular or definite causes. We are wont to 
look upon chronic laryngeal catarrh as the most prolific cause of innocent 
laryngeal tumours ; but although chronic inflammatory affections of the 
larynx are common enough, we are not aware of any trustworthy 
observation of a new growth actually making its appearance in the 
course of a chronic laryngitis under the eyes of the observer, except, 
perhaps, the little inflammatory thickenings on the borders of the first 
and middle thirds of the vocal cords, known as “singers’ nodules,” often seen 
in singers and actors who have over-used their vocal organs. N^o doubt 
some laryngeal catarrh may be seen in association with benign growths ; 
but this is a consequence of the presence of the neoplasm rather than 
the cause : moreover, in the majority of cases catarrhal processes®ar§ not 
present. Again, several cases of congenital new growths in the larynx are gn 
record, and this fact, together with the relative infrequency of laryngitis 
in cases of benign growths, seems to exclude the probability that chronic 
catarrh is an essential factor in their occurrence. Whether occupation 
exercises much influence in the matter is also open to discussion. Ex- 
cessive use of the voice has been held responsible for their appearance ; 
but the very large number of benign growths occurring in young children, 
and their appearance not only in the newly-born but even in deaf 
mutes, show that such a cause cannot be widely operative ; though we 
frequently meet with small circumscribed thickenings of the vocal cords, 
chiefly in singers who over-use their vocal organs or use them improperly. 
Men are more frequently attacked than women; yet the difference is 
not so striking as in the case of malignant growths of tfie larynx. No 
time of life is free from them ; but they are most commonly met with 
between the ages of twenty and forty ; and, next to this period, the first 
few years of life furnish the most cases. Though there have been 
instances of benign growths beginning in patients over seventy years of ^ 
age, it is a good rule to look with suspicion on all growths which arise 
after the fiftieth year ; as experience teaches that growths arising at this 
time of life are much more frequently malignant than benign. 

As regards the various forms of benign growths in the Jarynx, in 
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order of frequency they are as follows : — Papilloma, fibroma, cystoma, 
myxoma, adenoma, lymphoma, lipoma, angioma, ecchondroma, and 
growths consisting of normal thyroid tissue. Practically, of all these 
varieties only three are of common occurrence \ namely, papilloma, 
fibroma, ^and cystoma : all the others are so very rare as to be but 
pathological curiosities. 

Papilloma. — This is by far the commonest variety, constituting fully 
39 per cent of all laryngeal growths. It is met with at all ages, but 
especially in young adults. Papilloma may be single or multiple, varvnng 
in size from a millet seed to a walnut, and of a white, delicate pink or 
red^ granular, cauliflower-like appearance. These growths are usually 
pedunculated, not so often sessile, firm in texture, and do not readily bleed. 
Histologically they are composed of a numl)cr of vascular papillai, covered 
by an epithelial lay^r.^ Their favourite seat is on the vocal cords ; and 
of these, again, the anterior commissure and anterior thirds are more 
often attacked. Next in frequency come papillomatii of the ventricular 
bands, where they are generally observed only in cases of multiple 
papillomatous degeneration. Sometimes they are seen projecting from 
the ventricle of Morgagni ; in other cases they are attached to the arytaeno- 
epiglottidcan folds and to the epiglottis. In the latter positions they are 
very rare, and if observed in patients over fifty they should always bo 
looked upon with suspicion of malignancy. Unlike epithelioma, their 
area is distinetly restricted ; they do not infiltrate the surrounding tissue, 
and they are practically never seen in the intcrarytaenoid fold. Early 
epithelioma of the larynx may very closely resemble a benign papilloma ; 
the differential diagnosis is fully discussed on p. 837. 

^ In syphilis and tuberculous disease of the larynx false excrescences 
are frequently observed in the interarytionoid fold or on the vocal 
processes ; these and “ pachydermia verrucosa might be mistaken by 
the inexperienced for a benign growth if due attention were not given to 
their characteristic features, which arc elsewhere described (p. 831). 

Fibrortut consists of the same tissue as the vocal cords, and originates 
in inflammatory thickening of their fibrous basis. It consists of connective 
tissue Avith an admixture of elastic fibres, is vascular, and may contain 
cavernous blood-spaces. These tumours are covered by epithelium, and 
serous infiltrations and hasmorrhages are common in them, especially in 
the softer varieties. The vascularity, particularly that of the sessile 
forms, is very considerable ; and the hajmorrhage on removal is often 
much gi'oater than in the case of papilloma. , 

Fibroma occurs in two forms, sessile and pedunculated, and in both 
forms is generally single, with a white, pink, cherry red or even bViish, 
smooth surface. It generally occupies the upper surface of the middle or 
^anterior half of a vocal cord, and varies in size from a millet seed to a 
Walnut. The multiplicit}^ common in papilloma is not seen in fibroma. 
Sessile fibroma is almost always semi-globular ; in the pedunculated form 
the stalk may h® slender or stout, long or short. Sometimes the pedicle 
is long enough for the growth to hang down into the subglottic cavity , 
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and to escape from sight except on forced expiration or cough, when it may 
be thrown above the level of the vocal cords ; whilst on deep inspiration 
it is sucked into the subglottic cavity, and may completely disappear in 
it, the vocal cords on the next phonation meeting over it, so that the 
slight inequality in one cord, indicating the origin of the pedicle, alone 
betrays its existence. Fibromas vary greatly in size, from a p^a to a 
hazel nut or more. 

Cystoma , — As cysts result from obstruction in the duct of a muciparous 
gland, they generally occur where these are plentiful, and especially on 
the dorsal surface of the epiglottis. But they may occur in any part of 
the larynx where glands exist \ and then they are found on the ventricular 
bands. Or growing from the ventricle or the arytaenoid region, and, in rare 
cases, even from the vocal cords. They are smooth, tense, globular, semi- 
translucent, covered with light red or grayish pink pticous membrane, and, 
if considerable in size, have blood-vessels coursing over their surface. 
Sometimes ^ey attain so large a size as to be visible with the naked eye 
when situated on the epiglottis ; and if arising in the larynx itself they 
may actually threaten suffocation. 

The other forms of laryngeal benign growths, as already stated, are 
very rare ; some of them, such as lymphoma and mycosis fungoides, need 
only be mentioned by name. 

Angioma is generally unilateral and single, occuriing in the sinus 
pyriformis, or on the ventricular bands, vocal cords, or epiglottis, of 
characteristic aspect, and composed of a mass of blood-vessels held together 
by a small quantity of loose connective tissue. The growth is red or 
purple in colour, and rarely exceeds a filbert in size. A case kas*^ been 
described by Semon and Shattock in which a malignant growth, originat- 
ing from the left arytseno-epiglottidean fold, closely simulated an angioma 
( 28 ). 

Myxoma usually occurs on the vocal cords. It likewise is generally 
solitary, small, pink, or grayish white, sessile, translucent, and well 
defined. If pedunculated, the growth partakes rather of the fibro- 
n^yxomatous nature, and then may present a mammillated surface and 
rsjj^emble a papilloma in aspect. 

Ecchoridroma mostly arises from the cricoid cartilage. It has been 
observed growing from the epiglottis, thyroid and arytaenoid cartilages. 
Ecchondromas are usually firmly attached, hard, sessile growths, present- 
ing a smooth surface of irregular outline and covered with healthy 
mucous membrane. 

iApoma may attain considerable size. One removed by Sydney Jones 
fron» the right arytaeno-epiglottidean fold partly projected into the 
patient’s mouth, so enormous was the size it hiad attained. 

Proh^^e of the ventricle of Morgagni^ though strictly speaking not a new^ 
growth, dinically resembles a laryngeal neoplasm so closely that it may 
be conveniently mentioned here. A smooth, pink, lobulated, supra- 
glottic mass, generally unilateral, sometimes bilateral, is ^een resting on 
the 'focal cords, and corresponding to the opening of the saccmus, which, 
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being inverted, of course no longer exists. That such an inversion should 
be possible seems hardly credible ; yet several cases have been observed 
both during life and on the post-mortem table by trustworthy observers. 
It is most frequently seen in phthisis pulmonalis, and appears to result 
from atupphy of the thyro-arytsenoidei muscles, and to be directly brought 
about ¥y violent coughing. As it is useless to replace it, the projecting 
portion should be snared or excised. It should be borne in mind that 
the dislocation is exteedingly rare, and may be closely simulated by out- 
growths from the ventricle. 

The symptoms of benign laryngeal growths, it is needless to say, will 
vacy according to their size and situation. By far the most frequent 
symptom met with, and indeed in most cases the only one, is alteration 
of voice. This exp^ins itself when we remember that the vocal cords 
are the principal seat pf these growths. The degree of vocal impairment 
will depend, of course, on the amount of interference with the free vibra- 
tion of the vocal cords. Even a very small growth occupying the anterior 
commissure or the free border of the cords in their anterior third may 
greatly impair the voice or even produce complete aphonia; whereas 
growths which do not encroach on the free borders, or which are situated 
on the middle parts of the cords, may give rise to a much less marked 
vocal impairment ; in some cases, indeed, no symptoms whatever occur. 

When the growth is sufficiently large to encroach considerably on the 
glottic space, and to narrow the canal of the larynx, dyspnoea must result, 
and the degree of dyspnoea will of course depend on the degree of 
narrowing of the canal. 

Uodgh is rarely a prominent symptom, but in very young children 
vfith papilloma it may be present and be croupy in character, as the 
growths are apt to excite some degree of laryngitis and glottic spasm. 
Pain is hardly ever felt, and only in a few cases, particularly of pedun- 
culated growths, are strange sensations noticed, while spontaneous 
hasmorrhages practically never occur. Dysphagia may be present when 
a large growth is attached to the upper surface of the epiglottis. 

The prognosis as regards life and health is nearly always most favour- 
able„but the possible developments which these growths may take if ftft 
untreated must not be forgotten. We have already mentioned that 
papillomas occur either in the solitary or multiple form. In the former ' 
case, after having attained a certain size, they may remain stationary for 
a long time ; bqjt they are more likely to become gradually larger, and this 
is, indeed, the rule with the multiple forms ; in this case they encroach 
on the glottic space and threaten asphyxia, an event which has indeed 
occurred in several cases. 

Fibroma, after having attained a certain size, not rarely becomes 
stationary ; in other cases, however, it continues to grow slowJy, and may 
sometimes, after many years, cause serious respiratory difficulties. In a 
case of a large pedunculated fibroma recently observed by one of us (F. S.), 
suffocatiosi occurred quite suddenly, probably from impaction of the 
growth in -the glc^is. No post-mortem examination was obtained*. 
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Spontaneous expulsion of new growths has been reported very rarely 
indeed ; so excessively rare is it that the prospect of it ought not to be 
held out to any patient. One of us (F. S.) has seen involution take 
place in the course of years in a few cases of growing children with small 
nodules, apparently fibromatous, on their vocal cords ; but this, too, is 
certainly very rare. On the whole it may be said that benign l^Hyngeal 
growths, when left to themselves, though they may become stationary at 
a certain period, are more likely to increase gradually in size ; and papil- 
lomas do so sometimes rather rapidly. The prognosis from the thera- 
peutic point of view is nowadays almost universally good, although th (3 
tendency of papilloma to recurrence must always be remembered. Also 
the prognosis as to the recovery of voice is, on the whole, very good, 
though in cases of sessile or very multiple growths s(jme small voc<al dis- 
turbances may remain behind after their removal. The one class of 
benign growths in which the prognosis ought to be very guarded, if not 
as to life, yet at any rate as to duration of disease and to subsequent 
function of the parts, are the cases of papilloma in early childhood in 
which it may be found necessary to perform prophylactic tracheotomy to 
prevent suffocation, or in which thyrotomy has been carried out for 
removal of the growth. 

We must here refer to a question which has of late been the subject 
of a good deal of controversy, namely, whether benign growths of the 
larynx ever undergo malignant degeneration, and, if so, whether this 
tendency is increased by intra-laryngeal operative interference. This 
question could only be answered definitely by a critical review of a ^very 
large number of cases, and to this end the collective investigation (2) already 
referred to was instituted by one of us (F. S.) with the following resuM : 
— Of 10,747 cases of innocent laryngeal growths observed by 107 
laryngologists, 8216 had been operated on intra-laryngeally ; of these in 
33 cases malignant degeneration was reported, that is to say, 1 degenera- 
tion in 249 cases; but on critically analysing the individual cases of 
reported degenerations, in 5 only was such degeneration found to have 
been quite or almost undeniable ; and even if 7 further cases in which 
the degeneration was more or less probable be added to the numhier of 
the certain cases, the proportion of degeneration would be but 1 in 685 
cases. The remaining cases of reported degeneration were of an exceed- 
ingly doubtful character, and in most of them it was probable that a 
diagnostic mistake had been made from the very beginning. Under 
all cij^cum stances the occurrence of a malignant degeneration of a pre- 
viously benign laryngeal growth must be considered as an event of the 
greatest rarity ; and the very number adduced affords sufficient evidence 
that the alarm which has been raised concerning the influence of intva- 
laryngeal operation upOn the occurrence of such degeneration is absolutely < 
unfounded. A further proof of this conclusion is that a positively larger 
number of spontaneous degenerations in non-operated cases were reported 
in the collective investigation than of degenerations aftd!- renioval ; the 
percentage in the first class of cases was 1 to 211, in the second class 
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1 to 249. Of course we do not deny the possibilijby of benign laryngeal 
growths sometimes undergoing malignant degeneration like benign growths ’ 
in other parts of the body ; but there is no evidence that this is aided by 
intra- laryngeal operations. It is much more probable that cases are 
diagnosed as benign which were really malignant from the outset. 

Di(\^nosis. It is needless to say that the diagnosis of benign laryngeal 
growth can only be made by means of a laryngoscopic examination, as 
the symptoms consist almost entirely of vocal impairment and perhaps 
dyspnoea, the former of which may equally well be due to chronic laryn- 
gitis and numerous other causes, while both symptoms may bo produced 
by syphilitic, tuberculous, or inflammatory disease, or by paralytic dis- 
orders. The differential diagnosis between benign growths on the one 
hand and these several diseases on the other is not usually difficult, 
though it is sometinfei^ impossible to distinguish between benign growths 
and tuberculous tumours ; sometimes indeed this can only be definitely 
settled by a microscopical examination of the fragment removed. The 
appearances presented by the various forms of new growth have already 
been sufficiently noted, and the very important (lucstion of the differential 
diagnosis between benign and malignant tumouis is fully discussed 
further on (p. 837 et seq,). 

Treatment — A very few cases of benign laryngeal growths are best 
left alone ; they are chiefly cases of small sessile fibroma situated on the 
vocal cords, and causing very slight symptoms. In such cases removal is 
sometimes exceedingly difficult, and in the endeavour to remove them 
there is a risk of injuring healthy parts in the neighbourhood and of 
bringing about still greater vocal impairment. These cases, however, are 
vgry exceptional, and in the vast majority it is not only desirable, but 
even necessary, on account of the symptoms, to remove the neoplasm. 
Astringent local remedies have been advocated, and it has been stated 
that growths have been made to disappear by their use ; but we luive 
never seen such a happy consummation, and in our opinion not only is it 
mere waste of time to resort to the use of these applications, but they 
are apt to set up injurious irritation. Voltoliiii’s method of running a 
little sponge attached to a laryngeal probe uj) and down the larynx, by 
whicli process soft growths are supposed to be torn from their attachments, 
has not proved very satisfactory in our hands. 

The only really satisfactory method of getting rid of the growths is 
to remove them by operation. In the great majority of cases this shoul 
be accomplishecT by the intra-laryngeal operation under the guidaijcc 0 
a laryngoscopic mirror held in the left hand, the right hand being ree 
for manipulating the instruments. We need not enter into any detai e 
descriptions of the methods of procedure to be adopted ; their technique 
, can only be acquired by long and careful practice, and without this the 
intra-laryngeal removal of growths is attended with grave ns s o serious 
injury to the healthy structures. The use of a 20 per cent solution of 
cocaine or eucttine hydrochlorate does away with the necessi y or 
and repe^ed introduction of instruments in order to mure t e pa len s 
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larynx to the iiiterferejice of foreign bodies. In our opinion, Mackenzie’s 
‘ cutting forceps is the most geneVally serviceable instrument, but in special 
cases others may be preferable : thus Dundas Grant’s safety forceps are 
very well suited for growths on the free edge of the vocal cords about 
their middle thirds. In some cases the galvano-cautcry, the laryngeal 
snare, or cutting curettes may be better adapted for dealing w^th tli(‘ 
neoplasm ; in fact the choice of instrument will depend almost as much on 
the tastes and habits of the operator as on the shape of the growth. 

Often great difficulties have to be overcome before the growths are 
finally eradicated, and some cases even now baffle the most skilful 
operator for a long time; yet by patience and perseverance a very 
satisfactory result may be confidently anticipated in the overwhelming 
majority of cases. 

Should the growth be very large, and should tlfiere be a risk of its 
impaction in the glottis, and of suffocation, prophylactic tracheotomy 
should be considered, even if removal of the tumour by intra-laryngcal 
operation may be fairly anticipated ; or at any rate during the time of 
this lieril the patient should be placed where tracheotomy could be pej - 
formed in an emergency. Such measures, of course, are only required 
in very exceptional cases. 

In dealing with multiple papilloma in young children we have some 
special difficulties to face, both in regard to diagnosis and treatment : iji 
diagnosis from the obstacles to a satisfactory laryngoscopic examination, 
though there are surprising exceptions to this rule ; and in treatment 
from the clouding of the mirror by mucus, even when a general anaesthetic 
is used. The ordinary intra-laryngcal method has succeeded in btit Very 
few of these cases ; and thyrotomy, in addition to its added risks ^f 
permanent impairment of the voice, has given no immunity against their 
recuirencc in a great many inst;inces, in spite of removal of the growths 
apparently very thorough. 

Lambert Lack has found it comparatively easy to obtain a view of 
the larynx in young children by passing the tip of the left forefinger into 
the right pyriform sinus and hooking forward the hyoid bone, and with 
it the epiglottis and base of the tongue ; or instead of the finger a long 
tongue-depressor may be used, with the distal end bent down abruptly to 
the extent of half an inch. 

Scanes Spicer, also, has recently introduced a method which combines 
general chloroform narcosis with frequently-repeated local moppings of 
the ijharynx and larynx of the patient until all secretion is thereby 
arrested, when he finds it possible to examine the patient laryngoscopic- 
ally, and, if necessary, to proceed at once with the removal of the new 
growths, should such be found. These methods certainly deserve further 
trial. The same may be said of the employment of autoscopy (see p. 
704) for the purpose of detection and prompt removal of growth from 
the larynx of a small child. 

In young children, if there be no respiratory embarras^nenL removal 
of the growths may be deferred with advantage : first, because of the 
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tendency to recurrence ; and, secondly, of the specifj difficulties in operat- 
ing. Should there be any dyspnoea, tracheotomy ought to be p^irformed, .* 
and the removal of the growths themselves postponed to a later i)eriod 
of life, when the child may have gained self-control enough to allow the 
intra-lar;^ngeal interference. 

We: do not hope for much help from intubation, which has been 
recommended under these circumstances in order to do away with the 
dyspiKJea and to promote absorption of the new growths. In the first 
place, no authenticated case is known to us in which al)sorption of the 
growths has resulted from this method ; and, secondly, there must be 
serious risk of detaching fragments, and of pushing them down into the 
lower air- passages. 

When, from the peculiar nature of the case, external operatit)n is 
necessary, there are^ ijvo alternatives : (i.) Thyrotomy ; (ii.) Subhyoid 
pharyngotomy. For subglottic growths, producing respiratory embarrass- 
ment, thyrotomy is sometimes unavoidable ; Imt the cases which cannot 
be dealt with by the natural passages are very few ; and it has justly 
been laid down as a rule that a radical external operation in a case of 
benign laryngeal growth ought never to be undertaken unless an ex- 
perienced laryngologist has failed to remove it by intra-laryngeal methods. 

Pachydermia Laryngis. — Singers’ Nodes. — The term pachydermia 
laryngis was originally applied by Virchow to circumscribed or difiuse 
thickening of the epithelium and subepithelial tissue of the vocal cords 
and other parts of the larynx covered by pavement epithelium, and of 
the ventricular bands. 


6 'au^es . — The affection generally ocem^s in men between the ages of 
tl;^irty-five and sixty. Amongst its immediate causes are chronic alcoholism 
and excessive tobacco-smoking ; it is especially prone to occur in those 
who subject the voice to prolonged strain. In not a few cases, however, 
no definite cause can be assigned for its appearance. 

Pathology . — In addition to the thickening and cornification of the 
epithelium, the subepithelial connective tissue is thickened and sends 
papilliform processes into the epithelial layer. Inflammatory round-cell 
infiltration appears, but there is always a distinct line of demarcjition 
between the epithelium and the connective tissue. The local thickening 
is often surrounded by more or less diffuse congestion and inflammatory 
thickening. Virchow describes the cases due to syphilitic or tuberculous 
laryngeal disease as secondary or symptomatic forms of pachydermica , 
these varieties, * however, need not be noticed here. Every degree o 
thickening may occur, from the slightest elevation, due to the heaping up 
of a few epithelial cells, to a well-defined lenticulai tumid outgroA^t a 

quarter of an inch or more in length. , , , 1 

, Symptoms.— Often no symptoms are noticeable ; but hoarseness and 

discomfort, slight pain, and considerable impairment in t c compass, 
strength, and quality of the singing voice may be produced. 

Objectively, the thickening is generally observed on the vocal processes, 
or interarytaenoid fold, on one or both sides of the larynx. 1 a ra , 
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the wart-like growths *are symmetrically placed, and, in the later stages, 
there is invariably a crateriform depression or pouch at the summit of 
one side into which fits a corresponding elevation on the other ; thus 
apposition of the vocal cords is retained and the voice is preserved. This 
unilateral crateriform depression, as pointed out by Frankel, is probably 
the result of pressure by the opposite elevation, and not of tn^t firmer 
fixation of the mucous membrane to the connective tissue at this spot, 
as Virchow believes \ if the latter view were correct, the depression 
would not be invariably unilateral. Diffuse chronic laryngitis, chronic 
inflammation of the mucous membrane of the larynx, and even chronic 
adhesive perichondritis may coexist with the pachydermial affection, and 
sometimes render the diagnosis less easy. 

Chorditis tuberosa, or “ singers’ nodule,” or “ teachers’ node,” is a clinical 
variety of pachydermia. A peculiar small poppy-s^ed-like growth appears 
on the upper surface and free border of one or both vocal cords, generally 
about the junction of the anterior third with the posterior two-thirds of 
its length. Possibly the tendency in them to occur at this particular 
spot may be that in singing there is a nodal point here which is subject to 
continual attrition. These nodules are the consequence of over-use or 
wrong use of the voice ; they interfere particularly with the production 
of the notes of the upper register, and are most commonly seen in sopranos 
and tenors. 

The nodes are merely local hypertrophies of the epithelium and sul)- 
exnthelial connective tissue of the vocal cord, and are usually very hard 
and consistent. If considerable in size, a small blood-vessel may often be 
seen coursing over the surface, and circumscribed hypersemia • of’ the 
immediate neighbourhood is frequently present. g, 

The diagnosis rarely presents much difficulty unless the pachydermia 
be complicated by chronic laryngitis or perichondritis. The crateriform 
depression above referred to is pathognomonic of the affection, and, in 
our experience, the mobility of the vocal cords is unimpaired : impaired 
abduction of the vocal cords, however, has been described. Early malig- 
nant disease of the vocal cord may simulate pachydermia, but in this case 
impaired mobility of the vocal cord would almost certainly be present ; and 
bilateral affection of the cords favours the diagnosis of pachydermia! In 
doubtful cases examination of a removed fragment may be possible ; but 
only positive evidence of cancer would be of any value, and the failure 
to discover anything characteristic of malignant disease should have 
no weight in cases where the clinical appearances were indicative of 
mali^ancy. 

A* difficulty may arise in distinguishing between simple or idiopathic 
pachydermia and the epithelial thickenings and outgrowths that some- 
times spring from syphilitic deposits ; especially as these forms are but ^ 
little affected by antisyphilitic treatment. Similarly tuberculous deposits 
in the interarytsenoid fold may give rise to difficulty in diagnosis, if bacilli 
cannot be found in the sputum and if the pulmonary •conc^tions are 
indefinite. 
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Frogiwsis . — The prognosis as regards life and function is invariablv 
favourable ^ but the affection resists treatment and is ver^^ apt to recur 

Treatment — In our experience the patient practically always gets well 
under prolonged vocal rest and the steady use of iodide of potassium ; 
especiall^^ if any contributory causes, such as smoking and alcoholism,' 
are corrected. Attempts at removal by operation arc liable to set up 
perichondritis j but electrolysis, under cocaine, with bipolar instruments 
has been recommended by Chiari. 

Maligrnant disease of the Larynx. — Etwlogy , — The causes of malig- 
nant growths in the larynx arc as obscure as are the causes of malignant 
growths in other parts of the body. Heredity, excessive use of the voice, 
and long-continued local irritation are commonly held to have some 
influence in their production ; but the cxpciience of one of us (F. S.), who 
has had the opportunity of seeing an unusually large number of cases of 
malignant disease of the larynx, and has paid special attention to these 
factors, lends no support to these surmises. As a matter of fact, it is 
hardly ever possible to assign the cause of the occurrence of malignant 
disease of the larynx. 

Men are certainly much more frequently affected than women, and 
the disease belongs especially to late adult life, being seldom met with 
before forty. The thirty years of life between forty and seventy supj)ly 
the overwhelming proportion of all cases of malignant disease of the 
larynx coming under observation ; and of these thirty years by far 
the largest place is taken by the decade between fifty and sixty. It 
must be stated, however, that a comparatively large number is met with 
in thb' decade from forty to fifty ; that is to say, in that portion of life 
in ^ which innocent growths also arc not uncommon, and in which the 
differential diagnosis between benign and malignant growths, particularly 
in the earliest stages, is sometimes one of the greatest possilde difficulty. 

Pathology , — Both carcinoma and sarcoma occur in the larynx ; and of 
these the former is met with far more frequently than is generally 
believed, while the latter are very rare. Carcinoma of the larynx is 
almost always either primary, or arises by direct extension from neigh- 
bouring structures ; it almost never arises by metastasis or secondary 
infection. This immunity is owing to the arrangement of the lymphatics 
of the interior of the larynx, which are very richly developed, but form 
a network of their own without anastomosis with the lymphatics of 
neighbouring structures ; they empty themselves into two small glands on 
each side, one beneath the greater cornu of the hyoid bone, the othejr at 
the side of the trachea. This peculiar arrangement of lymphatics is a 
point of the greatest clinical importance, for it explains, in the first place, 
why the larynx does not become affected secondarily in carcinoma^ of 
other parts of the body ; and, secondly, why malignant disease occurring 
in the interior of the larynx tends to remain localised for a long time 
without affecting neighbouring lymphatic glands of the neck and other 
tissues : sopietimes, indeed, secondary glandular enlargement may be 
^^-bsent to the very end. Consequently, following Krishaber, we shall 
VOL. IV , ^ 
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subdivide cases of maiignant disease of the larynx into the extrinsic variety^ 
affecting the epiglottis, arytaeno-epiglottidean folds, arytsenoid regions, 
interarytsenoid fold, and the posterior surface of the cricoid plate, ami 
into the intrinsic variety, including the growths originating from the vocal 
cords, the ventricular bands, the ventricles of Morgagni, and the sub- 
glottic growths within the borders of the larynx proper. ^ 

In the great majority of cases the cancerous growths appear in the 
form of epithelioma j much more rarely we meet with medullary 
carcinoma and scirrhus. 

Sarcoma occurs in the round-celled and spindle-celled forms as lympho- 
sarcoma, myxo-sarcoma, fibro-sarcoma. The histological characters of the 
varieties of malignant growths in the larynx differ in no essential charac- 
ters from malignant growths generally. 

As regards the situation of the growth, intriysib cases are met with 
more frequently than extrinsic. Amongst the extrinsic forms, malignant 
disease of the posterior surface of the cricoid cartilage seems to occur by 
far the most frequently \ while in the intrinsic variety, so far as can be 
made out, malignant disease of the vocal cords heads the list by a long 
way. But in a very large proportion of cases the exact starting-point 
cannot be ascertained with certainty ; only too often patients do not 
seek the advice of the specialist until the disease is already in an ad- 
vanced stage. These statements are well exemplified by a series of 103 
cases seen in private practice by one of us (F. S.). In 38 the growth 
was of the extrinsic variety, in 55 it was intrinsic; while in 10 it was 


mixed, that is, both extrinsic 
cases Avere distributed as follows 

and 

intrinsic. Excluding these 10 

the 

Extrinsic. 


Intrinsic. 


Epiglottis .... 

8 

Vocal cords .... 

n 

Arytffino-epiglottic ligament (prob- 


Ventricular bands . 

3 

ably) .... 

5 

A^’entricle of Morgagni 

o 

Interarytjenoid fold (probably) 

6 

Not to be made out with certainty . 

35 

Posterior surface of cricoid cartilage 

19 


— 

Total 

38 

Total 

55 


Symptoms , — These vary greatly, not only in different stages *of the 
disease but also with the situation of the growth; and while there is 
comparatively little difficulty in diagnosing the real nature of the affec- 
tion when it has attained even a moderate degree, it is of the greatest 
importance from the therapeutical standpoint duly to recognise its earliest 
manifestations. Thus it is essential that careful attention should be paid 
to symptoms and to laryngoscopic aspects of the larynx that at first 
sight may appear almost trivial. 

Hoarseness, in intrinsic cases, is nearly always the earliest and nios^ 
frequent symptom. Its degree, even in the earliest stages when but a 
small tumefaction or projection from the vocal cord is to be seen, often 
is out of proportion to the size of the neoplasm. This is due to the 
infiltrating character of malignant growths, in consequen/3e of which 
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the mobility of the affected vocal cord, as a riiie, is impaired at an 
early period also. As the disease progresses the hoarseness is changed to 
complete aphonia ; but, on the other hand, the voice may return to some 
extent as the growth begins to break down, and thus temporarily the 
vocal covds are brought better together. In cancer of the epiglottis 
the vowe may remain normal to the end ; while in cases whore the 
arytieno-epiglottic folds or the posterior surface of the cricoid cartilage 
are first attacked it may remain unaffected for a long time. 

Pain may occur either at an early or at an advanced stage ; but it is 
often insignificant, and we have observed cases in which this symptom 
was almost entirely absent throughout the whole course of the disease. 
Especially is this the case in the intrinsic variety. If present, it may 
radiate from the throat to the ear, the irritated fi})ros of the superior 
laryngeal nerve transmitting the irritation to the auricular branch of the 
pneumogastric nerve ; yet this irradiation of painful sensation is by no 
means characteristic of malignant disease. Tenderness on pressure 
over the affected side of the larynx may often be elicited ; and when 
the growth is considerable the larynx is sometimes found notiibly 
l)roadened in consequence of pressure from within. Pain on swallowing 
is sometimes observed in epiglottic growths, but is most marked when 
the disease is situated on the posterior wall of the larynx. 

Cough, as a rule, is not a prominent symptom. Increased salivation 
from reflex irritation and increased secretion from the mucous glands are 
generally present, and, in consequence of the odynphagia, the saliva 
collects and, in the more advanced stages, may dribble out of the mouth 
The 'secretion is at first frothy ; later it is tenacious, semi -purulent, and 
steeaked with blood. When the growth ulcerates, and especially when 
the perichondrium becomes affected, the secretion is fcetid, and a peculiar 
sickly, foul, musty odour is imparted to the breath. Kespiratory obstruc- 
tion depends on the size and situation of the gi’owth. In the later stages 
of the intrinsic variety it is usually one of the most prominent symptoms. 
"In the extrinsic variety it may result from the growth, if this he 
situated on the posterior surface of the cricoid cartilage, gradually 
destroying the muscular substance of the posterior crico - ary tcynoid 
muscles, and thus producing more or less complete paralysis of the 
abductors of the vocal cords. In the earlier stages s ig t aeniorr ages 
are common, and when ulceration of the growth has gone ar, coiisi era e 


ab«nt ?~ughou.; 

intrinsic cases, owing to the arrangement of the ymp a ics 
attention has klready been drawn : but when the growth has 
the pharynx the characteristic cachectic aspect is se om ^ 

(In large ulcerating growths, especially when extending in o p > 

th. coMtot difflfulTy m ^lutition may mult .u repal wy ng 
of strength. Moreover, when the pharynx is invo ye , ^ elands 

glands beneath* the sterno- mastoid and the posterior c g 


become enlarged. 
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Malignant ^disease of the larynx, in its earlier stages, may 
appear, on the vocal cords as (i.) a single unilateral congestion ; (ii.) ^ 
difiuse infiltrating growth, wdth a red, uneven surface ; (iii.) a white, dirty 
white or reddish gray, broad-based, rarely pedunculated, semicircuJar or 
oblong wart, generally single and bearing a resemblance to a benign 
papilloma or fibroma; (iv.) an uneven fringe-like outgrowth fr^m the 
cord. On the ventricular bands or arytseno-epiglottic folds and other 
parts of the larynx it may appear as a definite tumour, or as a deep 
grayish pink infiltration with a coarsely mammillated or uneven surface. 
Epiglottic growths are frequently more of a grayish or whitish pink, and 
may look almost fibrous in texture, but with uneven surface. 

The disease may progress very slowly indeed at first, so that, even 
after the detection of a definite “ wart,” no appreciable alteration in size 
may have taken place after an interval of three o^ four months ; on the 
other hand, rapid increase in size and early implication of neighbouring 
portions of the larynx is the more usual course, and points to malignity, 
especially if a growth which originally occupied the middle or posterior 
part of a vocal cord extends towards the arytsenoid cartilages and 
posterior wall of the larynx. As the growth progresses it tends to 
ulcer ate, at first superficially ; and it readily bleeds. But deep ulceration 
is seldom long delayed : the floor of the ulcer is then covered with foul 
grayish muco-pus and debris tinged with blood. As the growth and 
ulceration extend, the cartilages often become involved ; and a secondary 
perichondritis, which may proceed to suppuration and exfoliation of 
cartilages, not infrequently complicates the disease and may quite 
obscure its objective symptoms. 

Sarcoma generally originates in the ventricular bands or epiglottis, or 
as an ill-defined, infiltrating growth the primary seat of which cannot 
be ascertained. The growth, if defined, is smooth, globular, and semi- 
translucent ; but it may take the form of a grayish pink infiltrating 
tumefaction, with smooth but uneven surface. The rapidity with which 
it extends varies greatly in different cases. 

The patient very rarely lives more than three years after the appear- 
ance of malignant disease of the larynx, if, that is, it be left to rjin its 
ordinary course ; usually, indeed, the duration of life is considerably 
shorter. With advancing weakness and emaciation, and sometimes in a 
general cachectic condition, the patient sinks and dies; in many cases 
he is carried off by some intercurrent affection, such ag bronchitis and 
congestion of the lungs, or by “foreign body pneumonia,” due to the 
escape of particles of food or secretion through the distorted glottis into 
the 18 wer air-passages. 

Diagnosis . — The chief points which should attract our attention in 
cases of early malignant disease of the larynx are the age of the patient, , 
the sjmiptoms, especially that of hoarseness coming on without an obvious 
cause, the laryngoscopic appearances, the absence of general symptoms 
pointing to phthisis, syphilis, or gout (which, of course, do not exclude a 
concomitant cancer of the larynx), and — where possible — the histological 
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character of portions of any growth removed fc«- diagnostic purposes. 
The affections with which laryngeal carcinoma is most likely’to be con- 
founded are inflammatory diseases, laryngeal palsies, syphilis, tuberculosis, 
lupus, gout, benign growths, pachydermia laryngis, and perichondritis. 

In tjiose cases where malignant disease first manifests itself as a 
(liffu8C‘hyperaemia, it is distinguished from chronic laryngitis by its being 
unilateral; this character in itself would suggest to an experienced 
laryngologist the beginning of some serious affection, such as carcinoma, 
tuberculosis, or syphilis. 

After a time in most cases increasing heaviness in the movements of 
the diseased vocal cord will be observed, which, taken in coniunction 
with the accompanying circumstances, the age of the patient, abnormal 
sensations or pain, and sensitiveness to pressure on the involved side, is a 
very suspicious sympt<?,rn ; and, in those cases in which it is presei^t, it very 
usefully serves to distinguish malignant growths from benign neoplasms 
and pachydermia verrucosa. Sometimes this sluggishness of movement 
is seen at a very early stage of the disease, when the growth may Ix'. 
no larger than a pea. If this sign be absent from a case in which almost 
the entire vocal cord appears to be embedded in a papilloma- like mass, 
and in which age and other symptoms point towards malignancy, it is 
well to remember that the growth may have arisen from the ventricle of 
Morgagni \ an origin which would explain the absence of this valuable 
sign. The growth, whether pedunculated oi* sessile, is generally sur- 
rounded by a circumscribed, diffused, dirty pink hypenemia, which is 
often in striking contrast with the whiteness of the remainder of the 
cord arid of the healthy one. Such growths may start from any part of 
tbe vocal cord, but — in contrast to the usual scat of benign papilkmia — 
are very apt to originate from the middle or posterior thirds of the vocal 
cord, a site which when seen in patients over fifty years of age should 
always suggest grave suspicions. In colour they vary from an almost 
chalky white to a pink or dusky red ; and their surface may be cither 
smooth or granular, or mammillatcd. In a case observed by one of us 
(F. S.), the surface, its white colour apart, could best be compared 
to a newly-cut grass lawn ; in another the appearances were those of a 
pedunculated angioma. 

In other cases, again, the neoplasm is almost indistinguishable from a 
benign papilloma ; yet a particularly fine branching of the individual 
papillae, or the embedding of an entire vocal cord in a grayish white or 
reddish papilloma-like mass, or the appearance of a fringy papillomatous 
edge along its entire length, especially if one or more of these signs bo 
observed in an elderly patient, will put the experienced observer dn his 
guard. If, after removal of an apparently benign growth, rapid recurrence 
* take place — especially if the recurring neoplasm be covered with an 
abundant growth of vegetations — or if the wound left by the removal of 
the whole or a portion of the growth fail to heal and present a sloughing, 
unhealthyjiaspesJt, malignancy should be strongly suspected. When the 
growth is larger in size the diagnosis is, of course, much easier. Large 
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malignant growths w,f)uld be distinguished from benign ones by their 
early ulceration and tendency to bleed. A gumma appears as a largo, 
smooth, red tumefaction ; and when it begins to ulcerate it breaks 
down and very rapidly disintegrates from the centre towards the 
periphery, so that a characteristic crater-like syphilitic ulcer^ results 
Syphilitic ulceration is usually easily distinguished from malignart by its 
relative painlessness and its rapid extension ; sometimes, however, the 
differential diagnosis may present considerable difficulties, and a final 
decision may only be possible after long observation and the trial of 
iodide of potassium. Tuberculous disease of the larynx is accompanied 
by an anaemic appearance of the mucous membrane, while the tuberculous 
ulcers are superficial, often multiple, “ mouse -nibbled at the edges, 
difficult to define from the surrounding pale gray infiltration, and coven'd 
with pale grayish white debris. These ulcers tend to spread slowly and 
superficially rather than deeply. The concomitant pulmonary signs and 
bacteriological investigation will help to solve diagnostic difficulties ; but 
it must bo remembered that laryngeal cancer may coexist with pulmonary 
tuberculosis. 

Definite malignant growths on parts of the larynx other than the 
vocal cords present similar features ; while the general submucous 
infiltration, gradually involving various laryngeal structures, could only 
be mistaken for a sign of perichondritis from causes other than malignant. 

The posterior third of the vocal cords and the interarytsenoid fold 
are practically never the seat of benign growths ; but these arc the 
regions in which Virchow^s pachydermia verrucosa is most freciuently 
developed. The free movements of the vocal cords in the last-named 
disease, the crateriform depression on the summit of the tumefaction 
which forms in later stages of pachydermia, the relatively less pronounced 
hoarseness, and especially a history of chronic alcoholism, are strong points 
in the diagnosis of these excrescences, which, moreover, particularly in 
more advanced stages, tend to become bilateral. 

It is a very good practical rule, in all cases of suspected malignant 
disease, to administer iodide of potassium for a while, even when there is 
no history of syphilis, in ten-gi-ain doses at first, rapidly increased to 
thirty grains, three times a day. But we would again draw attention to 
the fact that mere subjective improvement after administration of this 
drug is not to be trusted ; for patients, undoubtedly suffering from 
malignant disease, often declare themselves better a|ter taking the 
iodidj ; we must, therefore, be guided by the changes in the size of the 
growth or infiltration. 

Finally, the value of a microscopical examination of a removed frag- 
ment of a suspected growth has to be considered. When this reveals 
to a competent pathologist positive and unmistakable evidence of the , 
malignancy of the growth — as in cases of squamous -celled carcinoma 
(epithelioma) — there is, of course, no room for doubt as to its character ; 
but we cannot too strongly emphasise the importance irf reypembering 
that a mere negative verdict of the pathologist must not set aside clinical 
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apprehensions otherwise well founded. The po&'^ibility of the growth 
being of a mixed character, or a papillomatous surface growiftg from a 
malignant basis, ought always to be remembered. In short, microscopic 
examination of fragments removed intra-laryngeally is a valuable but not 
an infallible aid to diagnosis. Every portion of the removed fragment 
should Jie cut into sections and each one carefully inspected; and if the 
examination reveal no characters of malignancy a further and deeper 
portion should be removed if the clinical appeai’ances suggest anv manner 
of suspicion as to its nature. However, there are but too many cases in 
which the disease appears in the form of a general smooth infiltration 
from Avhich it is almost impossible, intra-laryngeally, to remove portions 
for microscopic investigation. In such cases the clinical observer must 
have the courage to form a definite diagnosis from clinical signs only. 

Prognosis. — The’ pfognosis varies enormously according to (ff) the 
original situation of the growth ; (b) the stage and extent of the disease 
at the time at which the patient comes under observation ; (r) the 
patient's age and general health. Although a small intrinsic nnilignant 
growth in an otherwise healthy middle-aged patient allows of a much 
better prognosis (provided that immediate radical operation be consented 
to), than was considered possible a few years ago, the outlor)k in cases 
of extrinsic or very extensive intrinsic growth in very old patients, or in 
those whose general health has suffered from other causes, is still extremely 
grave. 

The treatment may be considered under two headings, radical and 
palliative. 

Thii radical treatment of malignant disease of the larynx may be said 
tj(} have undergone a complete transformation within the last few years ; 
for whereas attempts to extirpate the disease were so disastrous that 
they were rarely considered justifiable, the experiences of one of us (F. S.), 
who has been fortunate in having exceptional opportunities of treating 
malignant laryngeal growths surgically, and those of Mr. Butlin likewise, 
have yielded results which, when we remember the inevittible and speedy 
end of all such neoplasms when left to their natural course, are most 
gratifying. Taking as the basis of our remarks Semon's scries of lOd 
cases seen in private practice between 1878 and 1894, we find that of 
12 cases in which radical operations were undertaken no less than 7 
ended in recovery, a percentage, that is, of 58*3 of the patients saved 
from a death otherwise inevitable.^ In two of the fatal cases death 
was due to preventable complications not connected with the ojiera- 
tion ; otherwise the successful result might have been brought as high 
as 66-4 per cent. This gross result becomes even more important 
when the question of recurrence is considered. Hitherto ^ it has^ been 
almost universally believed that even if radical operations in malignant 
disease be for the moment successful, a recurrence of disease within a com- 

1 Since the above was written I have performed four more thyrotomies for malignant 
disease of loynx, 111 of which were successful. The percentage of recovery in my 16 cases, 
therefore, now is about 69 per cent ! — F, 8. 
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paratively short time, ^ is an almost unavoidable contingency. The re- 
" suits in the above-mentioned cases give the most emphatic denial to this 
belief, for the duration of life in the operated cases was severally 7^ 
years (patient dying of heart disease), 6 years, ^ 4 years, 3 years, 2 years, 
IJ year, the last four patients being alive and well and free from 
recurrence. In the seventh case, in which recurrence appeareci to be 
threatening when one of us last saw the patient, subsequent examination, as 
Dr. Hicks of Madeira informs us, did not prove this suspicion. The patient 
died suddenly ten months after the operation. At the necropsy a thick- 
walled abscess was found in front and extending to the left of the trachea. 
This had caused the dyspnoea and dysphagia from which he had been 
suffering during the last few months of his life, and which had given rise 
to the suspicion of recurrence. 

Equally pleasing and surprising are the results "from the phonatory 
point of view, the voice in all cases being fair and in some almost 
normal ; although the whole of one side of the soft parts of the larynx 
had been removed. 

It is when we come to the selection of cases which are suitable for 
operative treatment that we see the necessity for emphasising the 
importance of recognising the early symptoms of malignant disease of the 
larynx. Only in a very few exceptionally favourable cases can wo 
undertake radical operations with any chance of success if the disease be 
not strictly intrinsic in its limitations. As regards the mode of the 
operative procedure, a few cases of successful extirpation through the 
mouth are recorded ; but in early cases of intrinsic cancer this could be 
very rarely attempted with any prospect of success ; nor even in ^uch 
cases could we recommend the intra-laryngeal operation when we consider 
the infiltrating character of malignant growth, and the fact, proclaimed 
years ago by one of us (F. S.), and since corroborated by many observers, 
that when the larynx is opened the disease is almost always found to be 
much more extensive than was apparent on laryngoscopic examination. 
Thyrotomy, or subhyoid pharyngotomy, with removal of the growth by 
excision and partial laryngectomy, offers the best chance of getting rid of 
the whole disease. , 

The methods of performing these operations, and of carrying out the 
after-treatment, are beyond the scope of this work ; for their full deserqv 
tion the reader is referred to a paper published by one of us (F. S.) in 
1894 (21). 

Subhyoid pharyngotomy appears to be the most suitable procedure 
for removing growths of the epiglottis and arytseno-epiglottic folds. 

Concerning the technique of total extirpation of the larynx and its 
after-treatment we must refer the reader to the text-books of surgery. 

Palliative measures , — In cases which are unsuited for radical operation 
we have to rely on maintaining the patienFs general health and strength 
by suitable tonic remedies, food and rest. If swallowing be painful, the 

^ This patient has since died from an acute abdominal disease quite unconneJled with the 
original laryngeal aflFection. — F. S. 
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food should be soft and bland : it is not well to ijige patients to co on 
tiiking solid food when the local pain and irritation arc iucreaslM thereby. • 
With the supervention of respiratory obstruction, tracheotomy should 
be performed. Life may be prolonged a good many months in some cases 
by this opeiation, if the latter be not too lon^ postponed \ and in many 
patien4^5 there is a considerable improvement in other symptoms besides 
the dyspneea. The low operation is preferable to the higli, as the growth 
may spread down so as entirely to surround the tube. When ulceration 
lias occurred, the use of antiseptic applications containing morphine is 
called for. 


Laryngeal Neuroses. — (I.) Motor Neuroses 

Introductory l?eiparks. — Whilst the vagus nerve by its superior 
laryngeal branch supplies sensation to the larynx on each side, and is the 
motor nerve to the crico-thyroid muscle, the recurrent laryngeal branches 
of the vagi supply motor innervation to all the other intrinsic muscles of 
the larynx. Hitherto the generally accepted view has been that the 
fibres of the recurrent laryngeal nerve are ultimately derived from the 
spinal accessory nerve through its communication with the vagus btdorc 
it leaves the cranial cavity. According to the experiments of (Irabower, 
Grossmann, and Walter Spencer, however, the recurrent nerve is derived 
from the vagus and not from the spinal accessory. This question is 
still an open one, and as yet we cannot give unqualified adherence to 
Grabower’s statements. Moreover, his explanation of the cases in which 
paraflysls of one vocal cord is associated with paralysis of the same side 
of the soft palate, of the tongue, and often also of the corresponding sterno- 
mastoid and trapezius muscles — an association which so clearly j)oints to 
a nuclear lesion of the spinal accessory — has not quite satisfied us. 

Exner’s experiments on rabbits lead him to the conclusioi\ that the 
thyro-arytaerioideus interims is supplied by the superior laryngeal as well 
* as by the recurrent, the thyro-aryta^noideus externus })y the superior 
and recurrent on each side, and the crico-arytaenoidci laterales and postici 
by fibres from the superior and recurrent laryngeal nerves ; while the 
depressors of the epiglottis are innervated by the superior laryngeal. It 
must be remarked, however, that clinical evidence is not in accord with 
Exner's views ; and it is impossible as yet to regard them as a correct 
representation of the motor innervation in man. 

The experiments of Semon and Horsley, corroborating Krause’s 
investigations, demonstrated that there is in each cerebral hemispnere a 
bilateral cortical centre for adduction of the vocal cords (as in phoiifttion) ; 
and that in the left hemisphere this centre corresponds with the speech 
centre, which in man lies in the anterior portion of the lower extremity of 
the ascending frontal convolution. Irritation or stimulation of either 
centre will produce bilateral adduction of the vocal cords, that is, 
spasm oL theo glottis ; whilst destruction of one centre produces no 
corresponing paralysis so long as the other is intact. Thus in motor 
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aphasia the vocal corcfe are not affected ; and a unilateral cortical lesion 
•has never Ibeen proved to cause unilateral paralysis of the opposite vocal 
cord, although French observers (Garel, Dor, Raugt^, Dejerine) strongly 
maintain that this is possible \ indeed they allege that it has been 
observed. It is impossible here to enter more fully upon this hotly-debated 
question ; and we must refer those interested in it to a paper prt)lished 
by one of us (F. S.), in which it is fully discussed (22). 

Semon and Horsley found a centre for abduction of the vocal cords in 
the cat lying close to the border of the olfactory (rhinal) sulcus ; no 
abductor centre was found by these observers in any of the other classes 
of animals experimented upon, although the existence of such a centre in 
the cortex was almost cerbiin from their discovery of a spot in eacli 
internal capsule, excitation of which gave rise to bilateral abduction of the 
cords. More recently, however, Dr. Risien Russelljias discovered cortical 
centres for abduction in the dog also, which on unilateral excitation pro- 
duce bilateral abduction of the cords; if, that is, the more powerful abductor 
movements have been to a certain extent abolished by previous section of 
the abductor fibres in the recurrent laryngeal nerve of one side. Abduc- 
tion of the vocal cords was obtained from the anterior composite gyrus 
just in front of and below the adductor centre, and therefore a little in 
front of and below the anterior extremity of the coronal sulcus. 

In further exploring the cortex Risien Russell found that on the 
anterior composite gyrus, below the abductor centre, there exists a focus, 
excitation of which results in what is described as a clonic abductor effect 
on the cords ; in this action the cords were first brought into a position 
of moderate adduction which was followed by rapid short to^nd-fro 
excursions. , 

On passing within the confines of Spencer's area for arrest of respira- 
tion, it was found that in the peripheral parts of this area there exist 
three foci, excitation of which affects the cords in different ways. The 
most anterior of these foci is responsible for arrest of the cords in adduc- 
tion ; that is, in the expiratory stage of their excursion. Excitation of the ' 
focus behind this, corresponding probably to Horsley and Semon's abductor 
centre in the cat, is followed by arrest of the cords in abduction, that is, 
in their inspiratory position ; while stimulation of the most posterior 
focus, which is situated about the junction of the anterior composite and 
anterior sylvian convolutions, results in intensification with acceleration 
of the movements of the cords. Excitation of Mr. Spender's chief focus 
for arrest of respiration on the olfactory lobe resulted in arrest of the 
cords in the position they occupy during expiration in dogs, and in the 
position they occupy during inspiration in cats. 

In no instance in the whole of the experiments of Semon and 
Horsley, and Risien Russell, was there any indication of unilateral repre- , 
sentation of the cords ; on the contrary, excitation of the centre on either 
side produced an equal abduction effect on both cords alike. The experi- 
mental evidence on this point was corroborated by a remwrkable case of 
Jacksonian epilepsy observed by one of us (W. W.), in which the patient, 
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after a fit, while remaining perfectly intelligent, the subject of com- 
plete motor aphasia, being unable to utter a single word, al?hough he* 
could produce inarticulate sounds ; in him adduction and abduction of 
the vocal cords were found to be perfectly normal and bilaterally equal. 

Another point of interest has been investigated by Itisien Kussell, 
namely, the inhibition of antagonistic muscles by electrical excitation of 
the cerebral cortex, on the lines adopted by l^rofessor Sherrington with 
regard to antagonistic muscles in other parts of the body. This was 
tested by first dividing the fibres in both recuiTcnt larv^ngcal nerves, 
leaving the abductor fibres intact, and then exciting the adductor ccntie 
with strong induced currents ; but no evidence of inhibition of the 
abductor muscles was obtained. 

Before entering^ on the discussion of the various forms of laryngeal 
motor disturbances, it^will lie well to refer to a law established by one 
of us (F. S.), namely, that in all progressive organic lesions of the 
centres or trunks of the motor laryngeal nerves the abductors of the 
vocal cords succumb much earlier than the adductors (8). Although 
a large number of such cases of progressive organic disease acting 
upon the whole of the nerve-trunk have been recorded, and publicly 
shown, in which the abductor muscles had undergone degeneration and 
atrophy, either alone or at any rate more advanced than in tlie adductors, 
not a single specimen has yet been demonsti’ated which, under similai* 
conditions, exhibited the opposite order of events in the development of 
degenerative changes in the individual laryngeal muscles : all attacks 
made so far upon the law rest exclusively upon clinical observations, 
whift'h Are either incomplete, or are capable of an interpretation other than 
t|iat adopted by their authors. 

To explain this difference between the abductor and adductor muscles 
various hypotheses have been advanced. Thus Sii* W. li. Gowers con- 
sidered it might be a consequence of the advantage at which the most 
important adductor — the lateral crico-aryteenoid muscle — works in 
* comparison with the abductor (in so far as the former goes in at a right 
angle, the latter at a very acute angle towards the muscular process 
of the arytsenoid cartilage), which renders the adductors capable of 
a longer resistance to disabling influences affecting the whole nerve- 
trunk. Griitzner appears inclined to regard the adductors as belonging 
to the class of “ white, and the abductors to the “ red ” class of muscles \ 
and suggests that the difference in the muscles accounts for the difference 
in susceptibility to degenerative processes. Krause’s suggestion is that 
the pathological process underlying the median position assumed by the 
vocal cords, under the conditions now referred to, docs not consrat in a 
primary paralysis of the abductor muscles followed by a paralytic contrac- 
ture of the antagonists, but of a primary neuropathic contracture of all the 
muscles supplied by the recurrent, with preponderance of the adductors. 
He attempted to imitate experimentally the pathological process upon 
"^hich dujjng life the median position of the vocal cords most frequently 
depends — namely, the pressure of a tumour upon the motor nerves of the 
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larynx — fixing a pi%ce of cork to the previously isolated recurrent laryn- 
•geal nerves, which were then replaced. After a few hours he first observed 
slight vibratory twitchings, afterwards a somewhat temporary median 
position, and after about twenty-four hours a permanent median position. 
This median position persisted without any change for two or three 
days, when it passed over into complete palsy. If the same exp^dment 
be performed on the pneumogastric nerve (it deserves special mention that 
Krause always operated on both sides), the vocal cords permanently 
assume the quiet position of expiration. 

But in his explanation Krause did not distinguish between the sudden 
and intense irritation he had experimentally produced, and the slow and 
gradual increase of irritation by chronic pathological processes. The median 
position produced by him was probably correctly interpreted as an irritative 
phenomenon; and we do not deny that in a few^human cases of acute 
character a neuropathic median position of the vocal cord may be of a 
similar nature. But in the enormous majority of cases in man a slow 
destruction of the nerve takes place, in which alterations of pressure, and 
with them irritative phenomena, can no doubt occur, though they are very 
frequently absent ; and even in cases of the former kind the crico-ary Uenoid 
muscles succumb first. Krause fell into a self-contradiction when inter- 
preting the atrophy of these muscles, as “ atrophy due to inactivity ” ; 
since, according to his hypothesis, all the muscles supplied by the recui rent 
laryngeal, and therefore also the abductor, were supposed by him to be 
in a state of chronic irritation : moreover, in cases of slow pressure on 
nerves in other parts of the body — such as pressure on the facial nerve or 
on the brachial plexus, as in crutch-paralysis — we do not find conrJ^acliue 
(that is, active primary muscular contracture as distinguished from second- 
ary paralytic contracture), but paralysis. Further, from Semon and 
Horsley's experiments on different species of animals it appears that (a) the 
abductors are the first of all the laryngeal muscles proper to lose their 
excitability after death ; and (6) that, when an animal is killed a week after 
thrusting a thread saturated with chromic acid solution through a recur- 
rent nerve, the corresponding posterior crico-arytaenoid muscle is the first to 
lose its excitability. Again, Risien Russell has also shown (a) that the 
abductor and adductor fibres in the recurrent laryngeal nerve arc collected 
into several bundles, the one distinct from the other, and each preserving 
an independent course throughout the nerve-trunk to its termination in the 
muscle or muscles which it supplies with motor innervg,tion ; (fi) that 
when the abductor and adductor fibres are exposed in the living animal 
to the drying influence of air under exactly similar circumstances, the 
abductor fibres lose their power of conducting electrical impulses very 
much more rapidly than the adductors ; in other words, that they are 
more prone to succumb than are the adductors. Moreover, the fact, fre- 
quently observed, that in certain chronic central nerve affections — such 
as tabes dorsalis — paralysis of the internal tensors of the vocal cords (the 
thyro-arytaenoidei interni) occurs with the vocal cords in the n^dle line, 
proves that the latter condition is due to primary paralysis*of the ab- 
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ductors, and not to primary neuropathic contrac^turc. Finally, the co- 
existence of other undoubted palsies with median position of one or both ' 
vocal cords, all of which lesions are due to one and the same cause, such 
as cerebral syphilis, renders it more than improbable that the laryngeal 
condition under such circumstances should be a)i iiritiitivc phenomenon. 

Ncr are we any longer quite in the dark as to the cause of the 
liability of the abductors to succumb. The fact discovered by Hooper, 
and corroborated and explained by Horsley and Semon, that ether has a 
peripheral and differential effect upon the laryngeal muscles which can 
be produced only by means of the circulation, the fact that the abductor 
muscles die sooner than the adductors, and the fact, demonstrated by Jl. 
Frankel and Gad, that gradual cooling of the recurrent laryngeal nerve 
paralyses the crico-arytsenoideus posticus sooner than the glottis-closers — 
all these facts, taken together with the clinical and pathologico-anatomical 
experiences concerning the earlier destruction of the abductors in progress- 
ive organic lesions, imply that there is a positive difference in the biological 
composition of the laryngeal muscles and nerve-endings ; Avhilst the fact 
that in central (bulbar) organic affections also, such as tal)cs, tluj cell 
groups of the abductors succumb earlier than those of th(j adductors, 
points to the probability that there are similar differentiations in the 
nerve- nuclei themselves. The phenomenon, hitherto obscure, thus finds its 
explanation in biological differences between the components of the 
laryngeal nerves and muscles. This constitutes an addition to our know- 
ledge of the nervous morphology, but does not necessitate a revolutionary 
postulate such as is involved in the contracture hypothesis, namely, that 
tlie*hi(jtor laryngeal apparatus possesses a pathology peculiar to itself. 
IVe formerly knew that differences existed as regards the irrital)ility and 
power of resistance of the sensory and of the motor nerves, but we 
assumed complete equality among motor nerves. Now we have also learnt 
that differences of a more subtle kind exist among these nerves and the 
physiological conditions of the muscles they supply (2, 23, 2t). 

Spasmodic AFFISCTIONS. — Ijaryngeal spasms may be due to affections 
of the nerve-centres, nerve-trunks, or single nerve-twigs. \\ ith regard 
to the nerve-trunk affections, considering that stimulation of the peri- 
pheral end of the cut recurrent laryngeal nerve (that is, of all its fibres) 
results in adduction of the corresponding vocal cord, it is quite possible 
that, in cases of so-called “ spasm of the glottis ” of peripheral origin, not 
the adductors only, but also the abductors may be in a state of spasmodic- 
contraction; the former, however, preponderating. j- -j i • 

The various spasmodic affections may bo conveniently divided into 
two groups : — (i.) Respiratory glottic spasm, and (ii.) Neuroses o co 

ordination. . . 

Respiratory glottic spasm. — L aryngismus stridulus. Etiology. 
This affection is almost invariably associated with rickets, and occius 
chiefly ii^^children from six months to two years of age, or up to the 
eighth or «ninth year. 
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While the remarkafele excitability of the nerve-centres in rickets disposes 
' to the affection, the spasms are often excited directly by some reflex 
irritation in the alimentary tract, such as undigested food or parasites ; or 
it may be due to post-nasal adenoids, or to such sources of excitation 
as teething, a pendulous epiglottis, or enlarged bronchial glands. It is 
sometimes directly brought on by emotion ; and it is very likejjjr that 
defective nutrition and consequent irritability of the cortical adductor 
centres may cause laryngismus (Seinon and Horsley). This would also 
explain the “ carpo-pedal ” contractions, general convulsions, and so forth, 
which not rarely accompany laryngeal spasm in children, and which the 
authors just named consider as an overflow of energy from the irritated 
laryngeal adductor centre or centres to the neighbouring centres. The 
patients are often ill-nourished, unhealthy, micro-cephalic or hydro-cephalic 
children. ,, 

Laryngismus may arise as a complication of measles or whooping-cough, 
especially in children otherwise predisposed ; and whooping-cough in 
particular leaves a strong disposition to laryngeal spasm for some months 
after its own disappearance. 

Symptoms . — In a well-marked attack, after a few stridulous inspira- 
tions, short at first but gradually more prolonged, spasmodic closure of 
the glottis occurs, the respiratory movements of the chest and respiration 
ceasing absolutely. The child presents a most painful aspect, with the 
head thrown back, the neck forward, the eyes staring, the pupils con- 
tracted, and the countenance bearing an expression of extreme anxiety, at 
first flushed, then in a few seconds pallid or livid ; the veins of the neck 
are swollen, and perspiration gathers on the face. The glottic spaSm Tasts 
from fifteen seconds to two minutes, and the glottis may remain closq^l 
till loss of consciousness or even death occurs. The attack, if not faUil, 
ends as it began with a few short stridulous inspirations, either continuous 
or intermittent, as in sobbing. In severe cases these symptoms are ac- 
companied by spasms of the facial muscles, and by spastic, so-called carpo- 
pedal contractions ; in these the thumbs are turned in and flexed on the 
palms and the fingers closed over them or rigidly extended ; the carpal 
joints are turned inwards, the feet somewhat flexed and turned inwards. 
\Vide art. on “ Tetany ” in a later volume.] In some cases general convul- 
sions supervene on these phenomena. In the less severe forms, the carpo- 
pedal spasms are absent and the symptoms less pronounced, the parents 
often speaking of the attacks as “ passion-fits ” or “ holdjng the breath.'^ 
Gener|Llly as soon as the attack is over the child resumes its play, and 
seems as well as ever. These attacks may occur very occasionally, or they 
may follow one another in quick succession ; generally there are one or 
two attacks daily. 

Prognosis . — In very severe cases death from asphyxia is by no means , 
i-are, and the prognosis should therefore be guarded, although the mean 
mortality of all cases is very small. From a therapeutic standpoint the 
prognosis is generally distinctly favourable, especially when jjiere is a 
prospect of removing the underlying cause, as in rickety chttdren who 
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constitute the vast majority of the cases j yet ,some cases are very 
ersistent, and, particularly in those which result from presdlire by an’ 
enlarged bronchial gland, the attacks are liable to recur till the child has 
attained the age of eight or nine, or even more. In the “ silent cases ” 

‘ those in which there is no inspiratory stridor — the prognosis is especi- 

ally gr#^®- 

The diagnosis of laryngismus stridulus rests upon the suddenness of 
the attack, the complete cessation of the respiratory movements at the 
height of the attack, the absolutely free intervals, and the absence of 
symptoms of inflammatory disease in the larynx, such as cough, hoarseness 
or aphonia, fever, and so forth. 

Spasm of the glottis in adults is generally a reflex phenomenon 
brought about by irritation of a vagus or, in very rare instances, both 
recurrent laryngeal herve-trunks by aneurysms or mediastinal growths and 
the like, or by direct irritation of the larynx by foreign bodies, neoplasms, 
adenoid hypertrophy of the lingual tonsil, an elongated uvula, and so on. 
Glottic spasm also occurs in certain lesions of the nerve-centres, as in the 
larvngeal crises of locomotor ataxia, in hydrophobia (in which, according 
to a very interesting observation made by Dr. Newton Pitt, the abductors 
of the vocal cords only appear to be affected by the spasm), tetany, aiitl 

The symptoms are usually much less severe, though of the .siime 
character as in infants and children; they often amount to no more than 

a succession of stridulous inspirations. 

In other cases, however, the spasm may be prolonged till consciousness 
is testpor even life itself suspended. In very rare cases, acconling to 
some authors, there is a slight but constant spasm. In hysteria it ma^^ 
o'ceur either in the paroxysmal or in the more continuous f o^m : ^ 
latter, which has also been termed functional inspiratory spasm, the voca 
cords, instead of separating on intended inspiration, 

remain together during the inspirations so that the air enters wit 
■ difficulty and stridor through the narrowed glottis, and only separate to 

some extent during expiration. oftnr -a fpw 

Treatment.— As a rule, the spasm passes off f 

secodds ; but prompt measures shou d be taken to shorten 
far as possible by removing any tight garments, 

placing the patient in the semi-recumbent position, and ^ ^ 

to the face Ind head and smelling-salts to the nostnls, wh e the 

body may be immersed in a hot bath. If asp yx npccssarv bv 
tracLotomy should be performed without delay, followed, if neccssaiy, by 

aspond., o„ .he 

Warm clothing, fresh air, simple diet, and avoi g 

or hard brain- work are of first importance. »ca Above all if 

testinal parasites, when present, must of course ^ j overcome 

any indication%of rickets are noted, treatment mus pc,,.ociallv of small 

this condiW by the administration of cod-liver oil, and especially of 
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doses of phosphorus. Jii strumous children the syrup of the iodide of 
iron and cod-liver oil will be useful. If the attacks recur frequently, 
small doses of bromide of potassium, belladonna, or chloral will tend to 
keep them off and render them less severe. In a case recently observed 
by one of us (F. S.) the use twice daily of a 2 per cent spray of cocaine, 
directed to the larynx, succeeded — probably by gradually diminishing 
the peripheral hyper-irritability — in causing attacks of very serious laryn- 
geal spasm in a gouty adult to disappear completely within a fortnight 
(see p. 750). 

Neuroses of Co-ordination. — (a) Choreic movements of the vocal 
cords may accompany general chorea ; and have also been noticed inde- 
pendently. We here refer to disorderly aetion of the cords in contra- 
distinction to the glottic spasm with forced expiration in cases of 
“barking cough.” In disseminated cerebro-spinal sclerosis a tremulous 
action of one or both cords, similar to the tremors of the limbs on intended 
movements, is sometimes present. 

Functional inspiratory spasm has already been referred to as one of 
the forms of hysterical laryngeal spasm, the vocal cords coming together 
on inspiration, and separating but slightly on expiration. The symptoms 
in these cases arc very similar to those of bilateral paralysis of the al)- 
ductors ; but when the vocal cords are watched by the laryngoscope 
during expiration they are occasionally seen to separate well. This affec- 
tion appears to occur only in nervous or hysterical persons, though a 
minor degree of it is often witnessed in nervous people examined with the 
laryngoscope for the first time ; the vocal cords in such cases are ap- 
proximated instead of separated on attempted inspiration. Psychics^l tpeat- 
ment, bromide of potassium, the cold douche or intra-laryngcal faradic 
current usually effects a cure. 

ip) Nervous laryngeal cough . — There is a condition in which spasmodic 
closure of the glottis appears in the form of separate, sudden, short con- 
tractions of the adductors, in association with similar contractions of other 
respiratory muscles, which results in an extremely loud, harsh, abrupt cough, 
the “ barking cough of puberty ” (Sir Andrew Clark). It occurs in young 
persons of both sexes. We have seen more men than women affected by 
it, and it is not limited to the period of puberty ; it is most conlmori 
between sixteen and twenty, but the ages of the patients vary from ten 
to twenty or more. The cough generally ceases during sleep, though not 
always ; usually it is single, not a series of successive coughs, in which 
character it differs from the cough due to sensory laryngeal irrita 
tion ; throughout the day it recurs persistently, even during rest. 
This nervous laryngeal cough is not associated with any demonstrable 
lesion, and the voice is not in any way impaired ; there is no shortness of 
breath involving forcible inspiration after the cough. In fact, it is simply 
a sudden closure of the glottis, with a forcible expiration, due to affection 
both of the laryngeal and respiratory branches of the vagus. The general 
health is curiously little affected, and the cough often appears to be a 
much greater nuisance to the patient’s family than to the sufferler himself. 
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This affection is really one of the “ convulsive tics ” ; and is not in 
any ^vay associated with volitional acts. It may last for weelts, months, ' 
or even years, but finally almost always ceases spontaneously. In young 
women it is often removed by the use of iron in strong doses for a few 
weeks. 

Ner<^ous laryngeal cough is very little amenable to ordinary treatment. 
The remedy which, with one single exception, has best answered in all the 
cases observed by one of us (F. S.) is a sea-voyage, which usually acts like 
a charm within a few days. Removal of the patient from home, a stay 
at the seaside, general sedatives, and the like, are not to be compared in 
efficiency to a sea-voyage, which ought to be urged upon the patient^s 
friends, however great the difficulties. If a sea-voyage be altogether 
impossible, the internal use of bromides in large doses [sulphate of iron — 
Ed.], and local cocaitie applications may be tried. 

(c) Phonic spasm (l3ysphonia spastica). — This is a form of contraction 
of the adductors, originally described by Schnitzler, which is probably 
always allied to a similar contraction of the tensors of the vocal cords 
and of the thoracic expiratory apparatus, which only occurs on attempted 
phonation. The affection is analogous to writer’s cramp, and one of us 
(F. S.) has seen a case of spastic aphonia associated Avith similar spasm 
of the masseter and orbicularis oris ; another coexisted with Avriter’s 


after produciilg a few 
a professional capacity, 
in church, suffers from 
As the disease increases. 


cramp. 

This form of glottic spasm, like the preceding from which it differs 
in that it only occurs on attempted phonation, is rare. It is a disease 
of adult life and almost always occurs in highly-strung men who 
hav«#to>use their vocal organs professionally (especially clergymen), so that 
it may bo classed amongst the “professional’^ neuroses. Occasionally, 
h5Avever, both men and women in robust health, and Avhose occupation 
is of a silent kind, may be attacked. 

In its earlier manifestations the patient, 

Avords, especially when using the voice in 
fsuch as preaching or reading the lessons 
notable impairment or complete loss of voice. — 
any attempt at phonation results in spasmodic closure of the glottis, 
and the words are lost in fruitless attempts to force a current of 
air through the closed part. The voice under these circumstances assumes 
such a curiously oppressed character that even one who has never befoie 
seen a well-marked case of the disease may be enabled to diagnose sul> 
sequent cases frdm the particular timbre of the voice alone. Laryngo- 
scopically the vocal cords are seen to act normally during respiration ; but 
on attempted phonation the cords come into complete apposition ; iibfact, 
so forcibly are they adducted that they may seem to OA^erlap one another, 
and one arytsenoid cartilage may push itself in front of its fellow, ine 
'spasm lasts as long as attempts are made to speak ; but as soon as volun- 
tary effort at phonation ceases the glottis opens. Whispering is some 
times less difficult and may be possible. Respiration is ree an 

To thiS^class belong the cases described by B. Frankel under the name 

VOL. IV* ^ ^ 




«t the ondkuvy convetwtional 

E>a&liM#t«d. — - K. .. -• r'-'-" 

jn omrenpariene^ia almoBt always iataev^ All 
tuntd^ raeotuoai^ed in teo^books fidl^tonics, dectrioitV, 
itmK^Vdkei h7d»otoidl||b1«f^ fM^Toyagea, and ao forth. The only 
toMlodt '&fW wh£o& KOSjjf ']iki^^TOT4aaent may be hoped for, and this in 
^^earttaat atagea ckdlj, satuHsta in^ ratiwal braathiiig and elocutionary 
tiSCWdaea'-t fo ia ^laeteriatio of theae patienta that they almoat always 
athatiB^'^o proBOonoe or to md Ioe^ aentenoea without faJring an inter- 
mediitfo iaapiraticHi. 

vtrHgcu — There ia a euriouaand rare form of apanu of the 
fouhodiately ^ wertigQ and loaa ^ ccmaoiouanesa, to which 
Qm»eo^ <«%iiuaiy applied thia tenn. He obnindered>it to be. aaelogous 
to^lCeDfore’a diaraae, the afferent nerve beioft acco^ng to hia view, the 
epl^erior laiyngeaL The views of its pathology £ff6F widely : thus 
Sndiaber ragged the vertigo aa due to i^nam of tiie glottis and 
ematad action of the reepiratoiy, mnades, imd Qray looks upon the 
alfoetkn'aa a form of epilepay. McBride explains the phenomena' by the 
aetitm'Offferted ezpiratkm into a oloe^ -glottis j he made experiments on 
t^''^Etct of forced expiration under theae conditions, and found that 
^q^iygmograjduc tiacingB of the pulse showed a rapid and continuous 
d nr i M l Ute on* w .the upettoke. , ^lis author states that in luyngeal vertigo 
thfflpe ia a ctomplrte closuxe <ff the glottis, and thus the whole expiratory 
effiact is f^t, through the air contained in the hmga, by the alveoU, the 
Idood^vepaela in the. thorado cavity, and the heart ttaelf. • As 
a-;|epiiltay]>oope>^r a tehdem^ to is^cope-— is produced, but almost at 
tile spasm of the ^ottis rdaxes and the attack ia over. 

: ae^ to be in perfect health; or he nu^ suffer 

al affBcticiir. of -the nasal passages. A tickling sensa- 
.. .. luynx results in an effiut to cough. This is immediately 
gi ddin es s and dbscuri^ of viaitm, and the si^erer faUss 
..^..^dMateof -UDOonaciousnesa whidi lasts'a few seconda only, from 
widdl^ M atf^ady «ta£ec^ zeoovny is immediata and complrte^ The face 
ie-isltiicisjiale or twgpld— may be, alight twitebu^ of the Kee or 
totpfei-' f rmte itii gbt e r eaasa eonseiousBaaa may net be eonqdatdly foat, the 

the peomcieiMe d^feha vwtigu^ The artaoks 
fcdu afsw-daya te'-eiontiifk*. -- - 
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pftfftlyflw ni&y ^0 du6' jbo > ^ ^ 

, 'D<eig«qiim^iM ehangea m the nuclei' of the laryngeal nfotor norve- 
jn .tW ftQ<» 0^ . tlu > 

Frmurr* m or destruetiou of spinal accessary fibres be^e th«hr 
junctioii tihe v gfos nerve ; . ; ^ 

fflM Xtegeneiat an^ injury or pressure on the vagus tmn^ o», its 
supei^ apd xecurr at branches ; ' ^ 

^v.j^^EuQetionai neuropathic impairxaent ; 

(v.) lPK^ysis yi uoh, in its initiid stages at any rate, may be 
although iMi* nerv« involved in a reflex paralysis generally undergoes 
actucd org^e ehanfea ; or finally, 

(vi.) paral^ may be myopathic in origin. 

A* paxulyals of Uia muaeles supplied by the reeurrent laryngeal 
nervOk-— TChe addu^ors and abductors of the vocal cords act by rotating 
the triangular aryt»i&id cartilages on their axes and by drawing them 
inwards a^ outwards respectively. . , , . ..v 

(i.) {f the adduetora of the vocal cords.— Adduofaon of the 

vocfd cqrda if broi^t about by the action of the ciico^tonoidei later- 
ales, which arise from the sides of the cricoid cartilage, and pan back- 
waids end upwards to the external angles of the arytenoid oartUages. 
By their cwtractson they cause inward rotation of the a^tenoids <m 
their axes, and the vocal cords approach in the middle line. But fOT 
perfect adduction the arytenoids must be brought into appositton by the 
arytenoideiis sud the thyro-aiytenoidei muscln. . , , , . 

Fara^sis of the adduetora is almost invariably bilateral and due to 
funstionsl disorders, probably cortical j as in hysteria, in casn of refl« 
uterine origin, and the like. Often it is a sign of general wnknw of ^ 
a,i»nW phthisiB, aneemia, or cholera ; or it is cause^by inmtration 
of rfie muscle^^ as in catarrhal .conditions. The pai^ysis is 
complete i lls a rule, there is only a grea^ or len 
the add^isitoes, and thus, laryngoscopw^y, 
remain widely divOTgent on attempted phonation, or 
are but insu^ently approximated and do not completely close ^e 
^ttb ; or if they do so, they promptly recede from appositum. ^ 
l£| dSoient ciosur; oi the glottis is mow or less o^plete 
aphoma.,. Wdl® i» hysterieal cases die voice is los^the oo^ and 
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ascribed to^ reflex influences from the nose are recorded (W. R. H. Stewart). 
!rhe appearance presented by the larynx in the unilateral cases is not 
very characteristic, and is liable to be mistaken for total recurrent 
paralysis of one cord ; therefore the laryngoscopic examination of these 
rare cases ought always to extend not merely to observation of the cords 
during quiet respiration and during phonation, but to inspiration qg well, 
when further abduction will take place. It need scarcely be added that 
inasmuch as the healthy cord is widely abducted at the same time, 
the eye must be very expert to observe the increased excursion of the 
paralysed cord on inspiration; for it is the slightness of the outward 
movement of the cord — not merely the widening of the glottic chink — 
that must be detected. 

The voice would be more affected in imilateral adductor paralysis 
than it is in complete unilateral recurrent paralygisf in which case the 
cord is in the “ cadaveric ’’ position ; and the healthy cord can easily pass 
across the middle line to meet its fellow. In adductor paralysis the cord 
would be more or less abducted, or at any rate in the position of quiet 
respiration, and the healthy cord could hardly pass across and meet it. 

The cases described by Solis Cohen under the name apsitkyria^ in 
which the patient not only loses the speaking voice but is unable even 
to whisper, are a form of functional paralysis of the adductors of psychic 
origin. 

(ii.) Paralysis of the ohdtLctors , — The vocal cords are abducted by the 
crico-arytsenoidei postici muscles, which, arising from the posterior surface 
of the cricoid cartilage, pass upwards and outwards to the external angles 
of the arytsenoid cartilages. By their contraction the ary tsenoEds «are 
rotated outwards on their axes, and the vocal cords are abducted for tl^ 
purpose of inspiration. It has been stated above that, in a case of incom- 
plete organic paralysis of a recurrent nerve, those of its fibres which 
supply the abductor muscles are always first or pre-eminently palsied. 
In such cases there is at first of course only impaired abduction on the 
affected side ; later, however, the unopposed antagonists of the paralysed 
muscles fall into a state of paralytic contracture and draw the vocal cord 
into the position of phonation, where it becomes immovably fixed. 
These remarks apply to both neuropathic and myopathic paralysis. * 

Abductor paralysis may be due to pressure on one or both recurrent 
laryngeal nerves, either by an aneurysm or tumour in the neck (particularly 
by goitres) or within the thoracic cavity — such as enlarged mediastinal 
glandg, tuberculous thickening of the pleura covering the right apex of the 
lung, or by malignant disease of the oesophagus, or by a foreign body in 
it^ It is ^80 frequently due to central nerve-lesions in the medulla, or 
to implication of the vagus or spinal accessory nerves at the base of the 
brain, particularly in tabes dorsalis, and alro in cerebral syphilis, dis- 
seminated cerebro-spinal sclerosis, btdbar paralysis, tumours of the brain, 
hsemorrhages into the bulb^ or thickening of the dura, mater. 

Further^ the paralysis may be due to the toxic neuritia of ^^eumonia, 
typhoid fever, diphtheria, scarlet fever, rheumatism, or influenaa, or to the 
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effects of lead, arsenic, or atropine ; or again iU may be myopathic in 
wasting diseases, or due to local myopathic impairments as in progressive 
muscular atrophy. 

Finally, if there be pressure on the trunk of one pneumogastric nerve, 
the result may be bilateral paralysis of the abductors of the vocal cords ; 
a reflex paralysis ingeniously explained by Sir George Johnson as the 
result of a centripetal irritation of the trunk of the vagus acting on the 
nervous centre, and through it upon the nerve-supply to the laryngeal 
muscles of the opposite side. 

The left recurrent nerve is more frequently affected than the right ; 
and the 'most frequent cause of this paralysis is aneurysm of the 
arch of the aorta ; the right recurrent is more liable to compression 
by pleuritic thicl^ening accompanying tuberculosis of the right lung 
and by aneurysms^ of the innominate, though it also may suffer from 
aortic aneurysm. The left recurrent nerve branches off from the 
left vagus on a level with the concavity of the aortic arch, and winds 
round ft from before backwards to ascend to the larynx ; while the right 
recurrent begins on a level with the right subclavian artery, around 
which it winds before passing upwards. Thus not only is the left recur- 
rent very liable to be affected in the earlier stages of aneurysms of the 
aortic arch, even before there are any other manifesUtions of aneurysn^ 
but as both the reciurent and the vagus above its recurrent branch 
have the longer course within the chest on the left side, there is also 
greater liability for the left cord to be affected by other intrathoracic 


tumours. , . , 

•If^any of these causes act on the recurrent nerve of one side, uni- 

, lateral abductor paralysis results ; while if the conditions 

sides — that is, if there be a bilateral incomplete lesion of the bulbar centres, 

or of the trunks of both recurrent laryngeal nerves, or if there be preMure 

on one pneumogastric only with resulting P®*™* ^ 

abductor paralyeis wiU result. Of course if the paresis r®8|ilt from 

interference with the vagus trunk above the superior 

aniesthesia of the larynx will be present, in addition to 

the lesion be high up and due to a tumour, or to diffuse pachymeningitw, 

other cranial nerves, such as the spinal accessory, glosso-pharyngeal, and 

.ho ^ 

median line, th^t is, in the position of phonation ; and “ 
is unaffected,TeBpiration is not embarrassed unless the P* “® 

paralysis simultaneously produces direct compression of 
^ges, as in not a few cases of aortic aneurysm. Under such 

is to say, in the initial stages of all the severe lesioM men- 
tioned as “causes’* which may implicate the laryngwl 
indeed not rarefy up to the patient’s death— neither vo^l “O'! 
symptoms- need, occur in adults : thus the lar^geal whole -r— 

of the gneateotii importance for the correct diagnosis to 

^ en^y eJcSe^notice unless it be a part of routme practice to 
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examine all cases in Avtich lesions of the laryngeal nerves could occur ; 
whether there be symptoms pointing to the larynx or not. 

In bilateral abductor paralysis both cords are defective in abduction 
on inspiration ; and when the abductor paralysis is complete, the cords 
remain in or near the median position by the gradual supervention 
of paralytic contracture of the adductors, a very small chinltt only 
being seen between them. Laryngoscopically this looks like a continu- 
ous position of phonation. Inspiration is, of course, greatly embarrassed 
in complete paralysis ; but fortunately bilateral abductor paralysis is 
often only partial ; or while one cord is affected by complete abductor 
palsy the other is only partially palsied. Paroxysmal attacks of urgent 
dyspnoea, with characteristic stridulous inspiration, are prone to occur on 
shght exertion or mental excitement, and may at anyj^ime end in sudden 
and fatal asphyxia. In the intervals there is sonorous or stridulous in- 
spiration, particularly in sleep; but expiration is free and the voice 
normal. 

The prognosis of bilateral abductor paralysis is obviously very grave, 
and at any moment tracheotomy may be necessary. In progressive 
lesions the adductors may eventually become involved ; and with the 
complete paralysis of the cords, which then assume the cadaveric position, 
respiration becomes less impeded, whilst the voice becomes impaired and 
finally quite aphonic. Such secondary implication of the adductors may 
not occur for several years ; and, as the voice meanwhile is in no way 
impaired, bilateral abductor paralysis may exist without the slightest 
suspicion of such a disorder on the part of the patient ; particularly in 
cases in which the patient is unable to make strong muscular 'Efforts, 
as in the more advanced stages of tabes dorsalis. « 

(hi.) Complete recurrent paralysis (that is, involving all the muscles 
supplied by the recurrent laryngeal nerves) of the vocal cord results from 
lesions which are equivalent to a transverse section of the nerve affected. 
Any of the lesions mentioned as causes of abductor paralysis may give rise 
to complete recurrent paralysis. Probably abductor paralysis is always 
present for a longer or shorter time in the earlier stages of pressure on a 
recurrent nerve ; but sooner or later the adductors are also involved. 

If only one nerve is paralysed, the respiration is not affected, and the 
voice is either aphonic, hoarse, or sometimes almost normal when the 
healthy cord “ compensates” — that is, crosses the median line in phonation 
to join its paralysed fellow ; but it is apt, under such circumstances, to 
break r^’nto falsetto. During quiet respiration the larynx appears nearly 
normal, but in phonation the healthy cord is sometimes over-adducted 
and pksses across the middle line to meet the paralysed cord, producing a 
peculiar distortion of the laryngeal image, the position of the glottis 
being oblique. The arytsenoid cartilage on the paralysed side, being un- 
supported by its muscles, may be pushed aside so that it lies behind the 
sound and over-adducted arytaenoid ; and, like the corresponding vocal 
cord, lies at a somewhat lower level than on the sound dide.^- In deep 
inspiration the paralysed cord and its arytaenoid remain immobile in 
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the cadaveric position, whilst the arytfenoid on^the healthy side passes 
farther back. 

In bilateral complete recurrent paralysis, which is extremely rare, the 
vocal cords remain in the cadaveric position both during phonation and 
inspiration. There is no dyspnoea during rest, but there is complete 
aphoijj^. It is usually the result of pressure on both recurrent nerves j 
or represents the final stage of laryngeal paralysis due to central nerve- 
lesions, as in tabes, syphilitic nuclear disease, and the like ; but it may 
be due to any of the causes enumerated under the heading of abductor 


paralysis. 

(iv.) Paralysis of the thyro-arytcenoulei interm, or internal tensors of the 
vocal cords, is usually bilateral; and is most frequently the result of 
over-straining the voice ; or of catarrhal laryngitis, especially in anaimic 
and neurotic persons. The vocal cords are practically tlic tendons 
of the thyro-arytsenoidei interni muscles which are inserted into their 
whole length. The function of these muscles is to render tense the 
free margin of the vocal bands; when therefore they are weakened, 
or paralysed, the vocal cords lose their normal flat appearance and 
become rounded and narrowed; thus they cannot approximate perfectly, 
and a narrow elliptical space, extending throughout the length of the 
fflottis, is left between the cords during phonation, which consequent y is 
weak and husky ; or the voice may even be lost. The thym-arytccnoidei 
muscles are often paralysed in central nerve-lesions, and their paralysis 
is often associated with or follows next (F. S.) upon paralysis of the 
glottis-openers. It is, however, important to rcinember that some 
ell^tic gaping of the vocal cords during phonation is by no means rjirely 
seen in persons who are in full possession of their voice. 

(v.) The interarykenoideus muscle may be paralysed alone in catairha 
conditions and in hysteria. The paralysis is ''""'J 

voice is generally much impaired, or even quite lost. In ^ 

anterior three-fourths of the vocal cords are seen o ^ , vocal 

attempted phonation, while a triangular chink is left 
processes. Paralysis of the thyro-arytamoidci muscles , 

with paralysis of the interarytonoideus, giving a characteristic doub 

m«sc.« supplied P, S 

-Jrfplrf jwmjpw of tho mcc-aroid «,««fcs.-The f»p«»n oy he emo 

thyroid mLles i. K render the vocnl ^ ‘S 

are the external tensors of the vocal cords. aia ysis cold 

alone is very rare. According to Mackenzie, it may 
or overstrai/of the voice; and it is characterised by a wavy oi^^ 
the glottis with a slight depression of the cen ra p p^^iration and 
cords in inspiration, and a corresponding ® Tn unilateral 

vocalisation (see also Sensory Laryngeal Neuroses, p. ^ stands 

paralysis of a crico-thyroid muscle tbe corresponding 
on a hiffherjevel than its fellow. Mackenzie ‘ ^ 

crico-th jloid paralysis can be detected by applying the finger to the cnco- 
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thyroid space on eithgr side during phonation, when a want of tension 
•will be felf. 

For the treatment of paralysis of the superior laryngeal nerve 
and the muscles it supplies, see Sensory Neuroses. 

Diagnosis. — The significance of laryngeal paralysis is of very con- 
siderable importance in medical practice ; not only on account ^of the 
symptoms that may be produced, or the danger to life that may be in- 
volved in various forms of paralysis, but still more on account of the valuable 
aid to the diagnosis of many obscure intrathoracic or central nerve 
affections that may be afforded by a due appreciation of the pathological 
source of the laryngeal condition. 

Even when the impaired movements of the vocal cords are undoubtedly 
due to local causes, it is necessary to distinguish between true neuroses, 
myopathic palsies, and the simulation of palsy by fixation or impaired 
freedom of action in the crico-ary taenoid joint ; or the impairment may 
be the earliest indication of early malignant disease in the cords or 
in their immediate neighbourhood. Local paralysis due to neuritis is 
generally of diphtheritic or rheumatic origin ; myopathic paralyses mostly 
follow catarrhal inflammations. Mechanical fixation of the arytaenoids by 
cicatricial contraction of the mucous membrane, after ulcerative diseases 
or injuries, may account for the immobility of the cords. Any thicken- 
ing in the neighbourhood of the arytaenoid cartilage, or abnormal disten- 
sions of the folds of mucous membrane, or tumefaction at the base of an 
immobile arytaenoid cartilage, are in favour of mechanical fixation. In 
unilateral recurrent paralysis the arytaenoid cartilage on the paralysed 
side may be displaced by the sound and over-adducted arytaenoid cai^ilj^e. 

Bilateral anchylosis is rather liable to give rise to error in diagnosis^ 
inasmuch as it may so closely resemble bilateral recurrent paralysis ; but 
complete paralysis of both cords (apart from anchylosis) is extremely rare. 

Abductor or complete paralysis, whether unilateral or bilateral, may 
be the earliest symptom of a thoracic tumour — and especially of an intra- 
thoracic aneurysm, of malignant disease of the oesophagus, intracranial 
disease, tabes, disseminated cerebro spinal sclerosis, or general paralysis ; 
even although all other signs be still absent. The possibility of any 
of these conditions being the cause of the paralysis should ever be present 
in the mind of the physician, who will endeavour to detect further 
indications of their existence. Points in favour of bulbar lesions are — 
{a) Persistent increased pulse frequency without any pulmonary affection or 
fel3rile disturbance to account for it ; (h) Implication of both cords : 
but it Is particularly to be noted that the fact of the paralysis being 
unilateral does not in itself indicate that the disease is peripheral ; (r) 
Coexisting paralysis of the soft palate and tongue. 

The treatment of laryngeal paralysis will depend upon the nature of 
the chief cause of the laryngeal condition. When it is due to pressure 
on a nerve-trunk or to central nerve disease, the prognosis is generally 
most unfavourable. In any form of organic laryngeal parajysis^the chief 
indication is, if possible, to remove the cause of the mischief. hen it is 
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caused by syphilitic disease the usual antisyphilitic, treatment is indicated. 

If enlarged glands or tumours are pressing on the nerve-truiiks it may 
be possible to remove them (this applies particularly to goitre) ; but 
when the pressure is within the thoracic cavity, we can rarely hope 
to cure the paralysis by operative or medicinal treatment. In advanced 
bilatei^l abductor paralysis, since at any moment sudden and fatal 
asphyxia may arise, tracheotomy ought always to be proposed, not as 
a curative but as a prophylactic measure, pending the adoption of 
any further treatment by which we may hope to obtain a permanent 
cure, in which event the tube can be removed. A cure may bo possible 
when the paralysis is due to pressure, as in goitre, syphilis, or diphtheria ; 
but not when it is due to bulbar disease, as in tabes or labio-glosso- 
laryngeal paralysis : though in these bulbar cases complete recurrent 
paralysis may eventually supervene and render the tracheotomy tube 
unnecessary. In all cases in which the bilateral abductor paralysis is 
brought about by pressure within the thoracic cavity, the possibility of a 
second stenosis lower down, duo to pressure on the trachea by the same 
tumour or aneurysm which is pressing on the nerve-trunk and causing 
the abduetor paralysis, should be borne in mind; and in order to pre\ent 
disappointment the chances should be explained to the patient. A second 
seat of stenosis is probably present when there is marked expiratory as 
well as inspiratory stridor, and difficulty in respiration. But when the 
narrowing of the glottic chink is in itself sufficient to account for the 
dyspnoea, tracheotomy should be performed ; and the low operation should 
always, if possible, be so chosen that the tube may be inserted below the 
confprtJssing tumour, if it be in the neck ; if it be in t e t (^acic y» 
may be possible to pass a long flexible tube down the trachea and pas 

the stenosis. , , ^ oa 

If the condition is due to maladies amenable to remedies such c 

syphilis, or the neuritis of diphtheria or of cold-the genera tr^ei^ 
^^ll not be forgotten ; while direct treatment of the pralysis itself, y 
'local faradisation and hypodermic injections of strychnine (gr. g 
ally increased to gr. ^^V). -tould be steadily pursued, in ^a^ 

conductivity of the nerve may not be wholly os . anmmic 

parafysis of the adductors, due to excessive use of 
overworked, or weakly persons, rest and tonic treatment 
The patient must abstain from using the voice live J 

possi^, avoid all fatigue and mental worry, and ^^c plenty of «JeeP>ine 
and open-air exercise, and a sufficiency of col a s. ’ 

phosphorus, quinine, and arsenic and similar onic • 

advantageously administered ; and locally app ica pneumo- 

or faradic electric currents must be applied to e ij suited to 

.. gastrics. In cases due to inflammation, the usual remedies suited 

laryngitis may be employed, as well as local ara J anvthine 

Thy.«ri»ip.jy.is of 

that gives a shock to the system, will often pro Vialntinn of ammonia, 
result often follows stimulation of the larynx, as y m 
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the application of a lar^^ngeal brush, and so forth. Nothing is so satis- 
factory, however, as local faradisation ; and, though this may be given by 
applying an electrode to either side of the larynx externally, it is much 
more effectual if Mackenzie’s endo-laryngeal electrode is used. The 
current, though not so powerful as to be actually painful, should be 
fairly strong at the outset ; by timid handling the beneficial effecta^of the 
shock are often spoiled. One strong application is generally sufficient, 
but sometimes it has to be repeated once or twice. 

In reflex paralysis the eccentric cause, such as uterine disorder for 
example, should be sought for and remedied. 

Paralyses of the arytaenoideus and crico-thyroid muscles, when due to 
cold or diphtheria, are often very obstinate ; and local faradisation at 
frequent intervals may have to be continued over a long period. 


Laryngeal Neuroses. — (II.) Sensory Neuroses 

Anesthesia. — The superior laryngeal branches of the vagi supply 
sensation to the mucous membrane of the larynx on each side ; and loss 
of sensibility occurs when these nerves are paralysed. The loss of 
sensation may vary from slight diminution to complete anaesthesia ; and 
the area affected may be on one side only, or may extend to the epiglottis or 
supraglottic portions of the larynx ; or it may be complete, and invade 
the whole of the larynx and the upper part of the trachea. The 
anaesthesia may bo due to peripheral lesions, as in diphtheria, syphilis, or 
injury to the vagus or superior laryngeal nq;rves ; or it may be cefttrSl in 
origin, as in bulbar paralysis, locomotor ataxia, general paralysis of tly 
insane, apoplexy, after an epileptic fit, and generally, though in a minor 
degree, in hysteria. 

But the superior laryngeal nerve also supplies motor innervation to 
the crico-thyroid muscles ; and therefore in cases due to peripheral lesions, 
and sometimes in bulbar and other central nerve lesions, these muscles are ^ 
paralysed at the same time. Obviously other motor laryngeal paralyses 
and lesions of other cranial nerves may coexist, according to the situation 
and extent of the disease. 

The symptoms consist mainly in a tendency for mucus and food to enter 
the larynx. The mucous membrane of the larynx itself being insensitive, 
the particles of food often enter the lower air-passag^es. When the 
anaesthesia is complete and subglottic, the larynx does not react by reflex 
spasm upon the ingestion of food ; so that the particles often enter the 
lower«air-passages, and may either cause most violent cough — the tracheal 
mucous membrane having retained its reflex irritability — or may obstruct 
the passage and produce dangerous attacks of suffocation ; or, again, may 
become impacted in the bronchi and give rise to pneumonia — the “ Speise- 
pneumonie ” of the Germans. Hence it is also desirable, in all operations 
in which blood may enter the larynx, not to push the €iarcg|3is to the 
abolition of the cough-reflex. 


In one-sided anaesthesia there is a tendencj" mucus and saliva to 
collect on the insensitive side. * 

The dicignosis can only be made with certainty by touching the 
laryngeal mucous membrane in various parts with a probe under guidance 
of a laryngoscopic mirror, when defects of sensation and loss of reflex 
cough care readily detected. It is hardly necessary to emphasise the 
importance of noting any coexisting paresis or anaesthesia of the fauces, 
pharynx, or tongue. 

The prognosis depends on the cause of the aniesthesia; in most cases 
the prospect of cure will be very remote. Post-diphtheritic anaesthesia 
tends to disappear spontaneously in the course of five or six weeks ; but 
in all cases, so long as complete anaesthesia lasts, it is a very dangerous 
affection. ^ 

Treatment consists* in the first place, in special care in feeding the 
patient. In all forms in which anaesthesia is bilateral, food must bo given 
by means of the oesophageal tube only, or by enema. Groat care should 
be observed in introducing the tube, and it should be guided by the fore- 
finger of the left hand lest it enter the open and aniesthetic glottis without 
producing cough. To bo quite certain that the tube is in the coirect 
position, the patient should be told to speak a word or produce a sound 
before the food is administered, as with the tube in the trachea phona- 

tion would be impossible. . i r t i 

Secondly, in those cases which are due to diphtheria, the faradic ami 
galvanic electric current should bo applied with one pole to the anterior 
wall of the pyriform sinus, near which the superior laryngeal nerve runs; 
ancf h/podermic injections of strychnine should be given. In syphi itic 
disease of the central nervous system iodide of potassium and mercurial 
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inunctions are indicated. 

Hyper^esthesia, PARiESTHESiA, AND NiiURALfiiA. — Increased sensi- 
tiveness of the laryngeal mucosa, tickling and pricking sensations oi^ a 
sense of a foreign body in the larynx, burning sensations, pressure, pain, 
constriction, rawness, and other perverted sensations 

with in hysterical, hypochondriacal, or anaemic patients Sometimes these 

sensations are set up by an hypertrophied lingual tonsi . 

epiglottis, by caseous masses in the tonsillar crypts, or y p ® ' i 

any source of irritation in the pharynx or rhino-pharynx is 

subjectively to the larynx : in the majority of the pure y n . 

however, the laryngeal symptoms are associated wi simi 

the pharynx (see Sensory Neuroses of the Pharynx, ]y. ;• „p«p«niiv 

The result of laryngoscopic examination in these cas^s l g ^ y 
negative, or at most reveals an ansemic condition o ® . i3^j.ynfntis • 

aesthesia is often a marked feature in gouty am r a°pre- 

and a similar condition with perverted sensations these 

monitory symptom of tuberculous disease o e ^ proclivity, 

if tZJi. fh. TP™".?' “ ‘sl’tatIcK 

the lungs^hoiAd be examined by the physici . larvneeal criseB 

central nerve affections, such as tabes, the occurr 
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and the presence of abductor paresis and increased frequency of the pulse 
“should suggest their real nature. 

In these afFeotions the indications are to improve the general 
health by nervine and tonic remedies, sea-bathing, and the like. If 
the pain be intermittent, and suggestive of neuralgia, quinine or croton- 
chloral-hydrate may be given, and locally a menthol spray may used. 
Treatment, however, in these cases is generally most unsatisfactory, and 
on no account should the patient become habituated to narcotics. (See 
also Pharyngeal Sensory Neuroses, p. 761.) 


III. — Laryngeal Manifestations of Chronic Diseases of the 
Central Nervous System 

In tcibes dmsalis the medulla oblongata is very often invaded ; and 
among bulbar nerves the vago-accessory is by far the most frequently 
attacked. Hence the laryngeal nerves are very frequently affected. 
The various conditions that may arise are : — (i.) Sensory disturbances, 
such as anaesthesia, hyperaesthesia, paraesthesia, and the various 
abnormal sensations that precede or accompany laryngeal crises, such 
as tickling, constriction, inclination to cough, and in some instances 
anaesthesia, (ii.) Incoordination of the laryngeal muscles or of the vocal 
cords. The voice may be thick and jerky, or it may suddenly disappear 
after a few words have been uttered, as in dysphonia spastica. On 
attempted phonation, as observed by Krause, the cords may be suddenly 
adducted, then remain for a short interval in the semi-adducted pf)sif!lon, 
and finally become adducted in the median line ; during inspiration tl|^ 
cords, after being strongly adducted, are suddenly abducted to an extreme 
degree. Burger has drawn attention to the analogy between these 
irregular movements of the vocal cords, on attempted phonation or 
deep inspiration, and the ataxic movements of the lower extremities, 
in which the voluntary movements are very irregularly accomplished. < 
(iii.) Laryngeal crises are frequently present in locomotor ataxia, 
particularly in its earlier stages, and may indeed constitute the 
earliest manifestation of this disease. In a considerable proportion of 
cases they are associated Avith abductor paresis, though they tend to 
become less severe and less frequent as the paretic condition becomes 
more marked. The onset of an attack is usually preceded by a sense of 
tickling in the larynx, with tendency to cough, quickly followed by a 
sense of constriction and dyspnoea due to the spasmodic closure of the 
glottisi A succession of abrupt coughs, resembling whooping-cough, 
continue till the patient feels almost asphyxiated ; and are followed by 
inability to inspire, or by a long-drawn whoop, during which air is drawn ^ 
into the chest with very great difficulty. The whole attack may last but 
a quarter of a minute, or may persist for five or ten minutes. Death 
from asphyxia is unusual but is not unknown. In some cases th^ laryngeal 
crises are attended by sneezing, vomiting, vertigo, pains in the chest and 
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limbs, or even by general convulsions and loss of consciousness, (iv.) 

Paralysis, usually of the abductors of the cords, unilateral and bilateral.* 

The symptoms of abductor paralysis are described on p. 853 . 

After abductor paralysis has lasted for some time it may be followed 
by adductor paralysis ; but it should be noted that abductor paralysis may 
be the^ first, and for a long time the only demonstrable sign of tabes, and 
that adductor paralysis may not appear until the abductor paralysis has 
for many years been associated with the supervention of many definite 
symptoms of tabes. Thus one of us (F. S.) has met with a case in which 
the abductor paralysis had existed twelve years at least, and yet, though 
paralysis of the internal tensors — the thyro-arytcenoidei — had occurred, 
the adductors were still unaffected. (The internal tensors, as already 
mentioned, are the muscles next in order to the abductors to succumb to 
progressive organic'^isease.) 

In tabes, in association with abductor paresis, the pulse rate is very 
often persistently accelerated. This is due to the fact that the inhibitory 
nerve of the heart, like the motor nerves of the larynx, is derived from 
the accessory nucleus. 

No necessary connection appears to exist between crises and paralysis. 
In a number of cases unilateral or bilateral palsy of the abductors, or 
complete recurrent palsy, are met with without any previous crises ; in 
a second series no paralysis ensues, oven after occurrence of frequent and 
severe crises ; whilst in a third series both spastic and paralytic pheno- 
mena coincide in the same case. Should palsies occur, the law 
of the greater vulnerability of the abductors holds good. The spastic 
pheaiomena are probably due to an increased irritability of the adductor 
centres (F. S.). A peripheral stimulus conducted along the centri- 
petal fibres of the superior laryngeal to those centres which, accord- 
ing to this hypothesis, are in a condition of increased irritability, does 
not set up a mere cough, as under normal conditions, but spas- 
modic coughing, spasm of the glottis, general convulsions, in short 
“ a crisis.” It also explains the influence of cocaine applications upon 
the larynx in laryngeal crises. The course of these palsies is generally 
slow and progressive, and the prognosis always unfavourable. The spas- 
modic attacks vary greatly in frequency. They may occur but two or 
three times in the course of years, or they may occur daily, or even two 
or three times a day. In some cases they occur spontaneously ; they may 
come on suddenly during sleep, or they may be set up by slight forms of 
irritation, such *hs coughing, swallowing food or cold fluids, oi* on^ slight 
exertion. 

In patients subject to laryngeal crises it is most important to observe 
the greatest caution in taking food. As a laryngeal crisis may come on 
suddenly, food should always be minced, lest a mass become impacted in 
the glottis and drawn in during the long inspiration ; although the initial 
phase of coughing, if it occurs, would be a safeguard to the patient. All 
sources of locq^ irritation, such as the ingestion of cold or very hot food, 
should be^voided. A cocaine spray or a solution applied to the larynx 
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will often cut short an attack or a series of attacks ; and one of us (wT AV.) 
has seen nfarked relief^^rom the inhalation of nitrite of amyl. 

In lahio-glosso-laryngeal paralysis anaesthesia of the larynx has been 
observed, but laryngeal crises are almost unknown. In several cases 
weakness of the glottis -openers has been noted. One of us (W. W.) 
observed bilateral paralysis of the internal tensors alone, without any 
abductor paresis ; although the other usual features in the tongue and soft 
palate were well marked. Permewan has observed complete recurrent 
paralysis within nine months of the commencement of abductor paresis. 

In disseminated cerehro-spinal sclerosis^ laryngeal paralysis is very rare. 
One of us (W. AA^.) has observed tremor of the vocal cords on phonation, 
and coarse tremor on abduction. The slow monotonous tone, with jerky 
voice and scanning speech, is an early feature in most cases. 

In syringomyelia both motor and sensory lesions, •either unilateral or 
bilateral, are often present in the larynx; particulafly the latter. Cartaz, 
analysing eighteen cases observed by French laryngologists, found that 
the larynx was involved in about 50 per cent of the cases. In some 
there was diminished tactile sensation in the larynx, amounting in a few 
to total anaesthesia ; in others thermic sensation alone was affected. 

Palsies of the muscles supplied by the recurrent laryngeal nerves have 
also been observed, the abductors failing first. In total paralysis of 
long standing the vocal cord or cords are said to become atrophied. 

Laryngeal crises do not appear to have been observed. 

In general paralysis of the insane^ Permewan concluded, from an examina- 
tion of thirty-four cases, that in at least 20 per cent there is more or less 
marked abductor paresis. His observations again confirmed the gei^ral 
truth of the law laid down by one of us (F. *S.) as to the special liability 
of the abductors to succumb in organic disease. 

Felix Semon. 

A^^ATSON AA^illiams. 
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Bile passages, suppurative inflammation of, 

216 ; bacteriology, 217 

Bile pigments, excretion of, 22 ; hemato- 
genous origin, 57 ; hepatic origin, 58 ; 
lessened formation, 27 ; qualitative 
variations, 28 ; relation to urinary pig- 
ments, 28 

Bile salts, excretion of, 32 
Biliary cirrhosis, 184 ; symptoms, 185 
Biliousness, 21 
Bilirubin calculi, 30 
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bibliography, 193 ; biliary, 184 ; etiology, 
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renal disease, 402 
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“ Cracked pot ” sound, 657 
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Crico-arytsenoid joint, diseases oi , ’ 
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Digestive system iu Graves’ disease^ 497 
Dilatation of the stomach in nephroptosis, 
846 

Diphtheria as cause .of nephritis, 362 
Disseminated sclerosis, vocal cords in, 862 
Dropsy, in granular kidney, 383 ; in lard- 
aceous ^idney, 405 ; in nephritis, 364 
Dropsy^^renal, pathology of, 320 ; causation, 
322 ; experimental, 324 
Ductless glands, diseases of, 465 
Dysentery, relation to suppurative hepatitis, 
140 

Dysphonia spastica, 849 
Dyspnoea, 638 ; compensatory actions in, 
642 ; degrees in different diseases, 638 ; 
effects, 640 

Ecchonduoma of the larynx, 826 
Eclampsia, blood in, 331 ^ 

Emaciation in Graves’ disease, 495 
Emphysema due to cough, 635 
Empyema of the antrum, 705 
Endocarditis in lardaceous kidney, 408 
Enteric fever, throat affections of, 736 
Epiglottiditis, acute, 787 
Epistaxis, 680 ; in Graves’ disease, 496 
Excretion by liver of bile acids, 32 ; of bile 
pigments, 22 ; of bile salts, 32 ; of choles- 
terin, 34 ; of drugs and poisons, 36 ; of 
hiemoglobin, 26 ; of water, 15 
Exophthalmic goitre, see Graves’ disease, 489 
Exophthalmos in Graves’ disease, 492, 499 

Fat. 610 

Fauces, *725 ; growths of, 753 ; syp^jilis, 759 
Fibroma of the fauces, 752 ; of larynx, 825 
floating kidney, see Nephroptosis, 338 
Foreign bodies in the air and upper food 
passages, 764 ; treatment, 768 
Francis’ method of artificial respiration, 650 

Gall-bladder, diseases of, 211 ; acute phleg- 
monous cholecystitis and gangrene, 223 ; 
bibliography, 248 ; cancer, 230 ; catarrh, 
acute, 212 ; chronic, 214 ; suppurative, 
21^ ; catarrhal empyema, 218 ; gall- 
stones, 234 ; primary carcinoma, 208 ; 
tumours, 208, 226 ; ulceration, perforation, 
fistula and stricture, 220 
Gall-bladder, tumours of, 226 ; diagnosis, 
229 ; etiology, 2g6 ; signs, 227 
Gall-stones, 234 ; age im 235 ; bibliography, 
2'»^ ; complications, #40 ; diagnosis, 240 ; 
diagnosis from cancer of the liver, 203 ; 
influence of diet on, 236 ; pathology and 
234 ; sex in, 236 ; symptoms, 
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Gastro-renal fistula, 416 
General paralysis of the insane, abductor 
paresis in, 862 • 

Genito-urinary system in Hodgkin’s disease, 

580, * 

Glanders of jjhe nose, 693 
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Glychocolic acid, 32 
Glycogenesis. IS? 

Glycosuria, 308 ; tests, 311 
Glycuronic acid iu urine, 312 
Goitre, exophthalmic, 489 
Gout as cause of granular kidney, 377 ; and 
obesity, 611 

GrOuty throat affections, 750 
Granular kidney, 373 ; age in, 376 ; causes, 
376 ; duration, 385 ; pathology, 373 ; 
secondary changes, 387 ; sex in, 375 ; 
symptoms, 383 ; treatment, 401 ; uraemia, 
395 

Graves’ disease, 489 ; bibliography, 508 ; 
death in, 500 ; etiology, 489 ; morbid 
anatomy, 502 ; operative treatment, 507 ; 
pathology, 504 ; prognosis, 501 ; relapses, 
600 ; result, table of, 501 ; symptoms, 
491 ; treatment, 505 ; varieties, course 
and duration^ 499 
Gumma of the larynx, 808 
Gummata 111 syphilitic cirrhosis of liver, 188 

Hasmatemesis in cirrliosis of liver, 178, 192 
Haematoporphyrin, 286, 290 
Hsematuna, 288 ; in renal calculus, 441, 443 
Haemoglobinaemia and jaundice, 65 
Haemoglobincholia, 27 
Haemoglobmuria, 289 ; and jaundice, 65 
Haeniokatatonistic function of the spleen, 
523, 525 

Hannorrhage, pancreatic, 262 
Hsemorrhages in phosphorus poisoning, 88 
Hair in Graves’ disease, 496 
“ Hay fever,” 698 
Headache in iirtemia, 398 
Heart iu gi anular kidney, 387 ; in Hodgkin’s 
disease, 579, 585 

Heart, physical signs of disease of, 652 
“Hemaphein,” 68 

Hepato-pulmoiiary abscess, amoebic, 164 
Hip disease, diagnosis from perinephritis, 
419 

Hodgkin’s disease, 573 ; bibliography, 696 ; 
diagnosis, 589 ; etiology, 574 ; history, 
673 ; ordinary course, duration, and ter- 
mination, 588 ; pathogeny, 685 ; patho- 
logical anatomy, 680 ; prognosis, 69 ; 
symptoms, 576 ; treatment, 592 ; vai re- 
ties, 575 

Howard’s method of artificial respiration, 
649 

Humus pigments in urfflS, 286 
Hydatid of kidney, 464 ; of the liver, dia- 
gnosis from cancer, 203 ; of the spleen, 632 
Hydrochinon, 291 

Hydronephrosis, 430 ; congenital, ^-33 ; 

diagnosis, 432 ; pathology, 431 
Hypereesthesia of the larynx, 859 ; of 
pharynx, 761 
Hyperosmia, 695^ 

IcxkRE bilipheique, 68 ; hemapheique, 67 
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Ictenis gravis, 81 ; see Acute yellow 
O atrophy, Iftl 

Icterus neonatorum, 258 ; bibliography, 261 ; 

etiology, 259 ; morbid anatomy, 259 
Indican, 287 

Influenza, throat affections of, 736 
Intermittent hepatic fever, 239, 249 
Intestinal obstruction, diagnosis from acute 
pancreatitis, 267 
Intubation of larynx, 820 

Jaundice, by suppression, 67, 80 ; from 
pigments other than bile, 68 ; absence of 
bile from bile passages as evidence of 
jrundice by suppression, 73 ; from changes 
metalx>lism, 71, 80 

Jailndice by increased secretion, 74, 26 
Jaundice febrile, 95 ; infectious, 95 ; haema- 
togenous, 25, 54 ; haemoliepatogenous, 60 ; 
malignant, 81 ; menstrual, 46 ; non- 
obstructive, 83 (and see Toxaemic .laun- 
dice) ; obstructive, 82 ; of phosphorus 
poisoning, 87 ; of yellow fever, 93 ; 
toxaemic, 82, 83 ; “ urobilin,” 69 
Jaundice, general pathology of, 51 ; biblio- 
graphy, 94 ; causes, 81 ; cause of the 
obstruction in toxic, 62 ; factors in pro- 
duction of, 57 ; Frerichs’ hypothesis, 53 ; 
Kuhne’s hypothesis, 54 ; obstructive 
nature of toxic, 61 ; relation to blood- 
destruction, 64 ; summary of factors, 79 ; 
suppression hypothesis, 55 ; theories, 52 ; 
toxic, 60 

Jaundice in cancer of the liver, 198, 206 ; in 
cholelithiasis, 239 ; in hepatic cirrhosis, 
179 

Jaundice of phosphorus poisoning, 87 ; mor- 
bid anatomy, 91 ; nature of, 92 

Kidney, cysts of, 450 ; diagnosis, 453 ; 
general cystic degeneration, 451 ; hyda- 
tids of, 454 ; paranephric, 454 ; symp- 
toms, 452 ; treatment, 453 
Kidney, diseases of, characterised by albu- 
minuria, 352 ; bibliography, 414 ; classifi- 
cation, 352 ; granular kidney, 373 ; 
lardaceous disease of kidney, 404 ; neph- 
ritis, 353 

Kidney, fatty, 353 ; large white, 355 ; mov- 
able, see Nephroptosis, 338 ; small white, 
355 ; small red, see Granular kidney, 373 
Kidney, normal position of, 338 ; abnormal, 
340 

Kidney, tumours of, 445 ; atlrenal, 448 ; 
biblidgraphy, 461 ; carcinoma, 447 ; 
clinical characters, 449 ; diagnosis from 
other tumours, 457 ; epithelioma, 448 ; 
malignant disease, 446 ; method of ex- 
amining, 459 ; myxoma, 448 ; sarcoma, 
446 ; papilloma, 448 

Kidneys, the, 313 ; circu^tory changes in 
disease, 318 ; epithelial changes, 319 ; 
excretion of water, 313 ; of salts, 315 ; 


fnnetions, 313 ; in perihepatitis, 121 ; 
metabolic activity, 317 ; physiological con- 
siderations, 313 ; synthesis of some of the 
constituents of urine, 316 
Kreatinin, 296 

Labio - glosso - laryngeal paraljjpis and 
amesthesia of the larynx, 862 ^ 

Lardaceous disease of kidney, 404 ; causes, 
405 ; causes of death, table, 410 ; duration, 
408 ; symptoms, 406 ; treatment, 412 
Laryngeal manifestations of chronic diseases 
of the central nervous system, 860 
Laryngeal motor neuroses, 841 ; choreic 
movements of the vocal cords, 848 ; in 
syringomyelia, 862 ; laryngeal vertigo, 

850 ; nervous laryngeal cough, 848 ; 
neuroses of co-orbtnation, 848 ; paralysis, 
851; phonic ir spasm, 849; respiratory 
glottic spasm in children, 845 ; spasm of 
the glottis in adults, 847 

Laryngeal paralysis, 851 ; complete reci;r- 
rent, 854 ; diagnosis, 856 ; isolated, ol 
the crico-thyronl muscles, 855 ; of muscles 
supplied by the recurrent laryngeal nerve, 

851 ; of muscles supplied by the superior 
laryngeal nerve, 855 ; of the abductors ol 
the vocal cords, 852 ; of the adductors. 
851 ; of the interarytaenoideus muscle, 
855 ; of the thyro-arytienoidei mterni, 
855 ; treatment, 856 

Laryngeal sensory neuroses, 858 ; aniesthesia, 
858 ; m syringomyelia, 862 ; hyperjcsthesia, 
neuralgia, parppsthesia, 859 
Laryngismus stridulus, 845 
Laryngitis acute, 786 ; symptoms, 786 , 
treatment, 788 ; chronic, 788 ; symptonis, 
789 ; treatment, 790 ; haemorrhagic, 795 ; 
treatment, 796 ; sicca, 789 
Laryngorrhoea, 789 

Laryngoscopy, 780 ; difficulties in, 783 
Larynx, aiigio-neurotic, cedema ot, 792 
Larynx, diseases ot, 780 ; acute sejitic in- * 
ilammations, 737 ; anaemia, 785 ; auto- 
scopy, 784 ; benign growths, 824 ; biblio- 
graphy, 862 ; inspection of, 780 , hfemoj- 
rhage, 795 ; hyperaemia, 785 ; laryngitis, 
786 ; leprosy, 803 ; lupus, 801 ; malig- 
nant growths, 833 ; neuroses, 841 , 
oedema, 792 ; pachydermia laryngis, 831 ; 
perichondritis, 809, ,313 ; skiagraphy, 
785 ; stenosis, 819 ; syphilis, 806 ; tuber- 
culosis, 796 • 

Larynx in acromegaly, 806 ; intubation of, 
in stenosis, 820 

Larynx, malignant disease of, 833 ; t^BgTfOBis, 
836 ; extrinsic and intrinsic varieties, 
834 ; palliative measures, 840 ; pathology? 
833 ; prognosis, 839 ; signs, 836 ; symp- 
toms, 834 ; treati«ent, 839 
Larynx, oedema of, 792 ; and Bright's dis- 
ease, 793 ; clinical forms, 7C-'^^9logy, 
792 ; pathology, 793 ; treatmjint, 794 
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Lead Is cause of granular kidney, 377 
iLeproay of the pharynx and larynx, 803 ; 
^ diagnosis, 804 ; laryngeal symptoms, 803 ; 
treatment, 806 ; tubercular and anaes- 
thetic forms, 804 

fueuchaBraia, spleno -lymphatic, 691 
Leuchsein^a, splenic, diagnosis from Hodg- 
kin’s disease, 591 
Leucin,^96 

Leucocytosis in Hodgkin’s disease, 579 
Lingual tonsil, diseases of, 744 ; chronic 
hypertrophy of, 744 
Liixnna of the larynx, 826 
Lithaemia, 39 ; symptoms, 9 
“ Lithuria,” 9 

Liver, abscesses of, amoebic, 153 ; pyaemic, 
124 ; pyosepticaemic, 133 ; tropical, 134 
Liver, cirrhosis of, 173 ;i^see Cirrhosis 
Liver, congestion of, 42 ; active, 43 ; biblio- 
graphy, 48 ; etiology, 44 ; morbid ana- 
tomy, 47 ; symptoms, 46 ; passive, 49 ; 
symptoms, 50 ; treatment, 51 
Liver, functional disorders of, Murchison’s 
classitication, 8 

Liver, functions of, 6 ; assimilative, 11 ; 
bibliography, 41 ; biliary, 14 ; digestive, 
40 ; excretory, 14 ; glycogenetic, 11 ; 
haemolytic, 23 ; metabolic, 12 ; proteo- 
lytic, i2 

Liver in acute yellow atrophy, 107 ; in 
amoebic abscess, 156 ; in Hodgkin’s dis- 
ease, 584 ; phosi>horus poisoning, 88, 91 ; 
in perihepatitis, 119 
Liver, malignant disease of, 194 
Livfr, topographical anatomy, 3^ as a 
haemolytic organ, 23 ; bile - ducts, 5 ; 
* blood-supply, 6, 43 ; influence of respira- 
tory movements on, 44 ; nerve-supply, 6 ; 
relations on percussion, 3 
Locomotor ataxia, laryngeal crisis in, 860 
Lumbago in renal calculus, 442 
Lung lesions in amoebic abscess of liver, 160 
) Lungs and heart, physical signs of diseases 
of, 652 ; auscultation, 658 ; bibliography, 
667 ; conduction of sound, 661 ; percus- 
sioj^, 655 ; production of sound, 653 ; 
resonance, 654 

Lupus of the pharynx and larynx, 801 ; 
causes, 801 ; symptoms, 802 ; treatment, 
803 

Lymphadenoma, of the liver, 210 ; and see 
Hodgkin's disease, 673 
*Lyi*jihatic glands in H^gkin's disease, 576, 
581 ; microscopical appearance, 582 
Lympho-sarcoma, 690 ; of the fauces and 
pUMi i j f k , 765 

Maggots in the nose, 704 
Malarial fever as cause of granular kidney, 
381 ^ 

Marasmus in renal disease, 336 
MarshdUitf I’s libthod of artificial respira- 
tion, 648^ 


Measles, throat affections of, 735 
Melanin, 290 ^ 

Menstruation in Graves’ disease, 497 
Mental changes in Graves’ disease, 498 
Mogiphonia, 850 
Mucous polypus of nose, 687 ; clinical 
aspects, 689 ; treatment, 690 
Myxoedema, 469 ; bibliography, 478 ; men- 
tal symptoms, 473 ; morbid anatomy, 
475 ; pathology, 474 ; picture of the 
disease, 470 ; prognosis, 476 ; symptoms, 
471 ; treatment, 476 

Myxoedema, congenital, see Sporadic cretin- 
ism, 484 

Myxoma of the larynx, 826 
Myxo-sarcoma, renal, 446 

Nasal cavities, new growths of, 687 ; benign 
growths other than mucous polypi, 690 ; 
malignant disease, 691 ; mucous polypus, 
687 

Nasal neuroses, 694 ; asthma, 698 ; coryza 
oedematosa, 701 ; idiopathic rhinorrhoea, 

700 ; nasal cough, 697 ; olfactory neuroses, 
694 ; paroxysmal sneezing, 698 ; sensory 
and reflex neuroses, 696 ; vaso-motor, 
697 

Nasal polypi, 687 

Naso-pharynx, catarrh of, 713 ; adenoid 
vegetations, 714; post-nasal growths, 714; 
syphilis, 714 ; tuberculosis, 714 
Nephritis, 352 ; acute, 353 ; age in, 357 ; 
causes, 357 ; chronic, 355 ; duration, 367 ; 
fatty kidney, 363 ; morbid anatomy, 353 ; 
scarlatinal, 361 ; sex in, 356 ; chronic 
interstitial, see Granular kidney, 373 ; 
symptoms, 364 ; treatment, 371 ; urinary 
changes, 368 

Nephritis, suyipiirative, 422 ; diagnosis, 425 ; 
etiology, 422 ; pathology, 423 ; symptoms, 
424 ; treatment, 426 
Nephritis, traumatic, 421 
Nephroptosis, 338 ; bibliography, 350 ; 
causes, 342 ; diagnosis, 346 ; symptoms, 
343 ; treatment, 347 

Nervous system in Addison’s disease, 546, 
559 ; 111 Graves’ disease, 498 ; in Hodg- 
kin’s disease, 580 ; influence of, in pro- 
ducing jaundice, 77 

Nose, accessory sinuses of the, diseases of, 
704 ; empyema of the antrum, 705; 
posterior ethmoidal cells, 711 ; suppura- 
tion, 705 ; suppiiraSBli in th»^ frontal 
sinus and ethmoidal cells, 708 ; suppura- 
tion in the sphenoidal sinus, 712''> 

Nose -blowing, 632 

Nose, diseases of, 671 ; affections of bones, 
691 ; bibliography, 722 ; foreign bodies, 

701 ; glanders, 693 ; lupus, 684 ; maggots, 
704 ; methods of examination, 671 ; 
neuroses, 694 ; new growths, 687 ; syphi- 
lis, 686 ; tucferculosis, 683 ; see also 
Bhinitis, Nasal cavities, Naso-pharynx 
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Obesity, 607 ; anaemic form, 612 ; biblio- 
graphy, 622 ; introdnctioL, 607 ; plethoric 
form, 612 ; treatment, by dry diet, 619 ; 
by increased water-drinking, 620 ; by spa 
waters, 621 ; by thyroid extract, 622 ; 
dietetic, 616 ; preventive, 615 
CEdema glottidis, 792 

(Edema in Graves’ disease, 496 ; in renal 
disease, 366 ' 

Osteophytic periostitis, 691 
Otitis media after operation on naso-pharynx, 
722 

Oxalates in urine, 300 
Oxybutyric acid in urine, 313 
Ozaena, and chronic atrophic rhinitis, 675 ; 
“ tracheal,” 677 

Pachydermia laryngis, 790, 831 ; diagnosis, 
. 832 ; pathology, 831 ; treatment, 791, 833 

Pancreas, diseases of, 262 ; bibliography, 
278; calculi, 270; cancer, 276; cysts, 
272 ; haemorrhage, 262 
Pancreatitis, acute, 264 ; chronic, 268 
Papilloma of the fauces, 752 ; of larynx, 825 
Parsesthesia of larynx, 859 ; of pharynx, 761 
Parathyroids, 465 
Parosmia, 695 
Percussion, 655 

Pericarditis in granular kidney, 385 
Pericellular cirrhosis, 190 
Perichondritis of the larynx, 813 ; adhesive, 
813 ; diagnosis, 815 ; pathology, 813 ; 
suppurative, 813 ; symptoms, 814 ; syphi- 
litic, 809 ; treatment, 816 
Perihepatitis, 118 ; bibliography, 123 ; dia- 
gnosis from hepatic cirrhosis, 122 ; local, 
118 ; symptoms, 121 ; universal, 119 
Perinephric abscess, 417 ; extravasations, 
414, 445 

Perinephritis, 417 ; etiology, 419 ; symp- 
toms, 418 ; treatment, 420 
Peritonsillitis, 771 
Pernicious anasmia, spleen in, 524 
Phar 3 mgeal muscles, spasm of, 760 
Pharyngeal neuroses, 760 
Pharyngeal paralysis, 760 ; treatment, 761 
Pharyngeal tonsil, hypertrophy of, 714 ; 
bibliography, 722 ; diagnosis, 719 ; etio- 
logy, 714 ; pathology, 715 ; prognosis, 
719 ; symptoms, 716 ; treatment, 720 
Pharyngeal tuberculous ulceration, distinc- 
tion from other^^8.fiaae8 of the pharynx, 

. Pharyngitis, acute catarrhal, 725 ; atrophic, 
728 ; chronic, 727 ; sicca, 728 
Pharyngomycosis leptothricia, 743 
Pharyngoscopy, 723 

Pharynx, diseases of, 723 ; acute septic 
inflammation, 737 ; bibliography, 779 ; 
foreign bodies, 764 ; gout, 760 ; haemor- 
rhage, 730 ; inherite(^ syphilis, 748 ; 
leprosy, 803 ; lupus, 801 ; neuroses, 
motor, 760 ; sensory, 761 ; new growths, 


(I 

/52. ; rheumatism, 751 ; syphilis, 747 
tuberculosis, 745 ; see also Pharyngitis 
Throat affections. Tonsils 
Phonic spasm, 849 
Phosphates in urine, 298 
Phosphorus poisoning, jaundice of, 87 ; am 
acute yellow atrophy, 113 ; moj-bid ana 
tomy, 91 ; symptoms, 87 _ 

Pigment tumours of the liver, 209 ^ 

Pigmentation in Addison’s disease, 547, 56. 
in chronic phthisis, 562 ; in Graves’ dis 
ease, 495 
Polycholia, 21 

Polychromia, relation to jaundice, 25, 63 
Plumbism as a cause of renal disease, 377 
Portal pyaemia, 127 

Porto-pyseraic liver abscess, 127 ; diagnosis, 
132 ; etiology, 027 ; morbid anatomy, 
129 ; symptoi»\8, 130 ; treatment, 133 
Post-nasal growths, 714 
Pregnancy as cause of granular kidney, 380 
Professional laryngeal neuroses, 849 
Pruritus ill ursemia, 397 
Puberty, barking cough of, 848 
Pulse in granular kidney, 388 ; in lardace- 
OU8 kidney, 406 

Pyaemic liver abscesses, 124 ; etiology, 124 ; 

morbid anatomy, 124 ; symptoms, 126 
Pyelitis, 422 ; diagnosis, 425 ; etiology, 
422 ; pathology, 423 ; symptoms, 424 ; 
treatment, 426 

Pyelonephritis, 422 ; diagnosis, 425 ; etio- 
logy^ 422 ; pathology, 423 ; symptoms, 
424 ; treatment, 426 

Pylephlebitis, 127 ; see Porto- pyaemic liver 
abscesses, 127 ^ 

Pyonephrosis, 434 ; diagnosis, 436 ; etio- 
logy, 434 ; symptoms, 435 ; treatment, 
437 

Pyosepticeemic abscess of the liver, 133 
Pyrocatechin, 291 
Pyuria, 307 

Renal abscess, 427 ; etiology, 427 ; patho- 
logy» 428 ; symptoms, 428 ; treatment, 
429 

Renal calculus, 439 ; diagnosis, 443 ; in 
infants, 444 ; pathological results, 440 ; 
symptoms, 441 ; treatment, 443 
Renal disease, general pathology of, 318 ; 
alterations in urine, fll8 ; bibliography, 
337 ; cardio - v^cular changes, 332 
dropsy, 320 ; marasmus and anC^mia, 
336 ; secondary inflammation, 336 ; 
uraemia, 324 _ ^ 

Renal fistulas, 416 ^earrtmxa^ 

Renal functions, general pathology of, 281 
Renal tumours, see Kidney, 445 
Respiratory diseases, general pathology 
625 ; asphyxia, treatment of, ®48 ; 
bibliography, 647 ; Chejme-Stokes breath- 
ing, 646 ; coughing and J 

cyanotic condition, 643 ; dys^u®** ^38 ; 
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mwiUanism of breathing, 626 ; nose- 
blowing, 632 ; yawning, 632 
Respiratory system m Graves disease, 495 ; 

m Hodgkin’s disease, 680, 585' 

Retina in granular kidney, 390 
Retropharyngeal absoess, 741 
Rheumatic throat affections, 726, 761 
Rheunmtisin as cause of nephritis, 363 
RhinlCTs, acute, 672 ; chronic atrophic, 676; 
chronic hypertrophic, 673 ; membranous, 
fibrinous, or croupous, 679 ; purulent, 678 


Rhinoliths, 702 
Rhino-pharynx, 724 
Rhinorrhcea, idiopathic, 700 
Rhmoscleroma, 692 
Rhinoscopy, 671 
Rhonchus, 666 

Ribs, flexibility of, in Ireathing, 626 
Rotheln, throat alfection^ipf, 736 


“Sago ” spleen, 537 
“Salisbury” treatment of obesity, 617 
Sarcoma of the fauces and pharynx, 764 ; 
diagnosis, 755 ; distinction from other dis- 
eases of the pharynx, 759 ; prognosis, 757 ; 
treatment, 768 

Sarcoma of the larynx, 833 ; of the liver, 
209 ; melanotic, 210 ; renal, 446 
Scarlatinal nephritis, 361 ; morbid anatomy, 
363 

Scarlet fever, throat affections of, 735 
Scrofula, 697 ; bibliography, 599, 606 ; 

surgery of, 699 
Singers’ nodes, 831 
Skatol pigments in urine, 286 ^ 

Skiagraphy of the larynx, 785 
Skin, affections of, in Graves disease 495 ; in 
Hodgkin’s disease, 680 
Skodaic resonance, 667 
Small-pox, throat affections of, 735 
Sneezing, 630 
Spasm, phonic, 849 

Specific fevers, throat affections of, 735 
Spleen, diseases of, 616 ; abscess, 634 ; 
atrophy, 528 ; bibliography, 539 ; capsu- 
Utf«. 529 ; chronic venous congestion, 531 ; 
congenital absence of, 628 ; cysts, 632 ; 
general pathology, 616 ; haemorrhages, 
532 ; in bacterial infection and in toxae- 
mia, 518 ; infarcts, 533 ; lardaceous 
disease, 637 ; n^lformations, 626 ; malig- 
nant disease, oo8 ; part o^ in bacterial 
L-fection, 520 ; in immunity, 621 ; in 
various forms of ^eemia, 622 ; post- 
mor^m changes, 629 ; rickets, 637 ; 
' ' w, 628 ; special pathology, 626 ; 

syphilis, 536 ; tuberculo^ 686 ^ 
ipleen in acute yellow atrophy of liver, 113 ; 
in hepatic cinhosis, 179, 186 ; in 

Hodgkin’s disease, 5^7, 683 ; m pq^nicious 
anaemia, 624 ; in toxaemia, 6W ^ 
pl«Ht: - :jbssoi 9, 627 ; multiple, 628 
plenectoi^y in man, effects of, 616 


Splenic anaemia, 623 

Sporadic cretinl^sm, 484 ; bihHography, 489 ; 
treatment, 486 

Sputum in amcebic abscess of the liv>r, 164 
Stellwag’s sign in Graves’ disease, 492 
Stenosis of the larynx, 819 ; causes, 819 ; 
intubation and tracheotomy for, 822 ; 
syphilitic, 812 ; treatment, 820 
Stethograph, 628 
Sulphates in urine, 297 
Suppuration as cause of lardaceous kidney, 
405 ; treatment, 412 

Suppurative hepatitis, 123 ; bibliography, 
134 ; forms of, 123 

Suprarenal bodies, diseases of, 567 ; adeno- 
mata, 669 ; atrophy, 644, 567 ; cloudy 
swelling, 568 ; cysts, 570 ; fatty change, 
667 ; haemorrhage into, 567 ; lardaceous 
disease, 568 ; malignant disease, 545, 571 
Suprarenal bodies, disorders of, 540, 567 ; 
bibliography, 572 ; in Addison’s disease, 
642 ; in Hodgkin’s disease, 586 ; physio- 
logy of, 661 ; theories of functions of, 551 
Suprarenal extract, 564 
Suprarenal “rests,” 570 
Sylvester’s method of artificial respiration, 
648 

Sympathetic in Addison’s disease, 546 
Syphilis, acquired, pharynx in, 747 ; inherited, 
pharynx in, 748 

Syphilis as cause of lardaceous kidney, 406 ; 
treatment, 413 

Syphilis, diagnosis from cancer of the liver, 
202 ; from Hodgkin’s disease, 691 
Syphilis of the fauces and pharynx, distinc- 
tion from other diseases of the pharynx, 
759 

Syphilis of larynx, 806 ; condylomas, 807 ; 
diagnosis, 810 ; fibroid metamorphosis, 
808 ; gummas, 808 ; neoplasms, 809 ; 
paralysis of vocal cords, 809 ; pathology, 

I 806 ; perichondritis, 809 ; syphilitic 
catarrh, 807 ; treatment, 811 ; ulceration, 
808 

Tabes dorsalis, laryngeal manifestation of, 
860 

Taurocholic acid, 32 

Temperature in Addison’s disease, 658 ; in 
Graves’ disease, 495 ; in Hodgkin’s disease, 
580 

Throat affections, gouty, 760 ; of the specific 
febrile diseases, 735 ; ^heumatit^ 761 
Thrombosis of splenic vein in acute pan-* 
creatitis, 266 ^ 

Thymus gland in Graves’ disease, 603 ; in 
Hoc^yip|a^seas6, 685 
Thyroid glan^ diseases of, 466 ; in Graves* 
diawe, 492, 499 ; in myxoedema, 475 ; 
physiology of, 466 
Thyro-iodine, 469 
Toluylendiamin, '19, 38 
Tonsillitis, 770 ; acute, 770 ; chronic, 773 ; 
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clinical forms, 770 ; diagnosis, 772 ; 
‘ parenchyma^ous, 770 ; ^ognosis, 772 ; 
superficial or lacunar, 770, 774 ; symptoms, 
771 table of distinction from other 
diseases of the pharynx, 759 ; treatment, 
773 

Tonsils, diseases of, 769 ; acute tonsillitis, 
770 ; calcareous concretions, 744 ; chronic 
enlargement, 773 ; chronic fibroid de- 
generation, 774 ; chronic parenchymatous 
hyperplasia, 774 ; diseases of lingual tonsil, 
744 ; new growths, 752 ; removal, 776 ; 
syphilis, 747 
Tonsils in scrofula, 597 
Toxaemia, spleen in, 618 
Toxaemic jaundice, 83 ; bibliography, 94 ; 

etiology, 86 ; general characters, 83 
Tremor in Graves’ disease, 494 
Tropical abscess of the liver, 134 ; biblio- 
graphy, 152 ; death-rates, 135 ; diagnosis, 
150 ; etiology, 134 ; evolution and nature 
of lesions, 144 ; geographical distribution, 
134 ; meteorological condition, 137 ; 
morbid anatomy, 141 ; race, 139 ; relation 
to dysentery, 140 ; symptomatology, 148 ; 
treatment, 151 

Tuberculosis of the larynx, 796 ; diagnosis, 
798 ; pathology, 796 ; prognosis, 799 ; 
symptoms, 797 ; treatment, 800 
Tul^rculosis of the spleen, 535 
Tuberculosis of the suprarenal bodies, 668 ; 

in Addison’s disease, 643 
Tuberculous kidney, diagnosis from renal 
calculus, 443 
Tubular breathing, 662 
Tumours of the gall-bladder, 208, 226 ; of 
the kidney, 445 ; spleen, 538 ; suprarenal 
bodies, 589 

Tumours of the liver, 194 ; age in, 197 ; 
bibliography, 211 ; cancer of the liver, 
secondary, 194 ; diagnosis, 200 ; diagnosis 
from tumour of the gall-bladder, 229; 
morbid anatomy, 194 ; prognosis, 200 ; 
sex in, 197 ; symptoms, 197 ; treatment, 
204 

Typhoid fever, throat affection, 736 ■ 

Typhus fever, throat affections of, 737 
Tjrosin, 296 

Urates, 295 

Uraemia, 324 ; acute forms, 326 ; blood in, 
331 ; qgfebral in, 329 ; cerebral 


oedema in, 328 ; in nephntis, 367 ; latent, 
. 327 ; of granular kidney, 395 ; symptoms, 
396 : types, 32?5 
Uraemic asthma, 397 
Urea, 292 

Ureter in nephroptosis, 345 
Ureteral fistulae, 417 • 

Ureterectomy for diseases of ureter, ^7 
Uric acid, 293 ; quantitative estimation, 294 
Urine, 281 ; albuminuria, 300 ; alterations 
in disease, 318 ; conditions influencing 
excretion, 282 ; constituents, 316 ; glyco- 
suria, 308 ; nitrogenous extractives, 292 ; 
pigments, abnormal, 287 ; normal, 285 : 
pyuria, 307 ; quantity, 281 ; reaction, 
284 ; salts, 297 ; specific gravity, 284 
Urine in acute yellow atrophy of liver, 107, 
110 ; in granular kidney, 383 ; in jaundice* 
of phosphorus jT'Jisoning, 88 ; in lardaceous 
kidney, 411 ; in nephritis, 364 ; in uraemia, 
399 

Urine, obstruction of, as cause of renal 
fibrosis, 382 

Urine, Pettenkoflfer’s test for bile acids in, 33 
Urobilin, 28, 285 ; relation to jaundice, 69 
Urobilin icterus, 58, 67 
Urobilinuria, 288 
Urochrome, 28, 286 
Uroerythrin, 29, 286 
Urohaematoporphyrin, 28, 552 
Uvula, bifid, 725 ; diseases of, 732 

Valvulau disease of the heart as a cause of 
granular kidney, 378 

Varicella, throat affections of, 735 - * 

Vascular" system in Addison’s disease, 558 
Ventricle of Morgagni, prolapse of, 826 ’ 

Vocal cords, 841, 863 

Vomiting in Addison’s disease, 565 ; in 
cholelithiasis, 238 ; in granular kidney, 
384 ; in Graves’ disease, 497 
Von Grafe’s sign in Graves’ disease, 492 

Water, excretion of, by the kidney, 281 , 
by the liver, 16 ' 

Weil’s disease, 95 ; bibliography 100 ; etio- 
logy> 96 ; morbid anatomy, 97 ; nature 
and relation to other forms of jaundice, 
98 ; pathogeny, 97 ; symptoms, 95 
Whooping-cough, throat affections of, 737 

Yawning, 632 o ^ 

Yellow fever, jaundice of, 93 ^ 
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